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(54) ORGANIC EL ELEMENT 

(57)Abstract 

PURPOSE: To prevent the degradation of a light emitting characteristic caused by 
oxygen or moisture, and maintain a stable light emitting characteristic over a long 
period of time by arranging a layer of double layers composed of an oxygen barrier 
layer and an oxygen absorbing layer as a sealing layer of a layered body. 
CONSTITUTION: A sealing layer 4 is arranged outside of a structure body 1 as a 
layered body 2 through a protective layer 3. This sealing layer 4 is composed of one 
or more sets of double layers by forming an oxygen absorbing layer 41 and an 
oxygen barrier layer 42 as a single set An organic compound, an oxygen absorbing 
compound, a fluorine compound, metallic fine powder and the like having small 
ionization potential are used as a material used in the oxygen absorbing layer 41 . 
Metallic oxide, nitride; fluoride and the like used as the protective layer 3 are used 
as the oxygen barrier layer 42. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



- CLAIMS 



iClaim(s)] 

[Claim 1] The organic EL device characterized by being that in which one [ at least ] of these 
has the group of the double layer to which the closure layer of said layered product becomes 
the structure which comes to pinch an organic luminescent material, and a list from an oxygen 
barrier layer and an oxygen uptake layer transparence or inter-electrode [translucent / of the 
pair which counters mutually ] in the organic EL device which has the layered product which 
consists of the protective layer and/or closure layer which were arranged in the outside of the 
structure more than a lot. 

[Claim 2] The organic EL device according to claim 1 with which the group of the double layer 
which consists of said oxygen barrier layer and an oxygen uptake layer is characterized by 
carrying out the laminating of an oxygen uptake layer and the oxygen barrier layer at the 
electrode side by the side of cathode at this order among the electrodes of said pair which 
counters mutually. 

[Claim 3] The organic EL device according to claim 1 characterized by being what said structure 
has a substrate, an anode plate, a hole-injection transportation layer, a luminous layer, an 
electron injection transportation layer, cathode, a protective layer, and a closure layer in this 
order, and has the lot of the double layer to which that closure layer has an oxygen uptake layer 
and an oxygen barrier layer in this order more than a lot. 

[Claim 4] The organic EL device characterized by either [ at least ] the protective layer of said 
layered product or a closure layer being what contains adsorption, occlusion, or the ingredient 
to consume for oxygen in the organic EL device which has the layered product which becomes 
the structure to which at least one of these comes to pinch an organic luminescent material to 
inter-electrode [ of transparence or the translucent pair which counters mutually ], and a list 
from the protective layer and/or closure layer which were arranged in the outside of the 
structure. 

[Claim 5] The organic EL device of claim 1-3 whose protective layer of said layered product is 
what contains adsorption, occlusion, or the ingredient to consume for oxygen given in any 1 
term. 

[Claim 6] The organic EL device according to claim 4 or 5 characterized by being what 
adsorption, occlusion, or the ingredient to consume becomes from one or more matter chosen 
from the group which consists of magnesium oxide, a magnesium carbonate, ferrous oxide, 
titanium oxide, a bentonite, the acid clay, a montmorillonite, the diatom earth (clay mineral), an 
activated alumina, a silica alumina, a zeolite, a silica, a zirconia, and activated carbon about said 
oxygen. 

[Claim 7] Adsorption, occlusion, or the ingredient to consume said oxygen The impalpable 
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powder of the metal of the fourth period of the periodic table, A thin film, its metal salt, its oxide, 
or the impalpable powder of the metal of the fourth period of the periodic table, A thin film, its 
metal salt, or its oxide Magnesium oxide, a magnesium carbonate, ferrous oxide, titanium oxide, 
a bentonite, the acid clay, a montmorillonite, the diatom earth (clay mineral), The organic EL 
device according to claim 4 or 5 characterized by making one or more matter chosen from the 
group which consists of an activated alumina, a silica alumina, a zeolite, a silica, a zirconia, and 
activated carbon support with 10 or less % of the weight of concentration. 
[Claim 8] The organic EL device according to claim 7 characterized by the metal of said fourth 
period of the periodic table being the simple substance of Fe, Co, nickel, Mn, Cr, V, Zn, or Cu, or 
an alloy more than those kinds. 

[Claim 9] The organic EL device according to claim 8 characterized by the alloy of the metal of 
said fourth period of a periodic table being cobalt oxide (II). 

[Claim 10] The hydrocarbon in which adsorption, occlusion, or the ingredient to consume has 
carbon whose carbon number is the first class of 3-30, or the second class about said oxygen 
The impalpable powder, the thin film, its metal salt, or its oxide of the metal of the fourth period 
of the periodic table, The impalpable powder of the metal of the fourth period of the periodic 
table, a thin film, its metal salt, or its oxide Or magnesium oxide, a magnesium carbonate, 
ferrous oxide, titanium oxide, a bentonite, the acid clay, a montmorillonite, the diatom earth 
(clay mineral), The thing which one or more matter chosen from the group which consists of an 
activated alumina, a silica alumina, a zeolite, a silica, a zirconia, and activated carbon was made 
to support with 10 or less % of the weight of concentration, Or the organic EL device according 
to claim 4 or 5 characterized by infiltrating activated carbon by 1 or less % of the weight of 
concentration. 

[Claim 1 1] The organic EL device according to claim 4 or 5 characterized by making one or more 
matter with which adsorption, occlusion, or the ingredient to consume is chosen from the group 
which consists of magnesium oxide, a magnesium carbonate, ferrous oxide, titanium oxide, a 
bentonite, the acid clay, a montmorillonite, the diatom earth (clay mineral), an activated alumina, 
a silica alumina, a zeolite, a silica, a zirconia, and activated carbon in platinum, palladium, a 
rhodium, a ruthenium, or silver support said oxygen with 5 or less % of the weight of 
concentration. 

[Claim 12] The organic EL device characterized by being that in which the protective layer of 
said layered product contains a dehydrating agent in the organic EL device which has the 
layered product to which at least one of these becomes the structure which comes to pinch an 
organic luminescent material to inter-electrode [ of transparence or the translucent pair which 
counters mutually ], and a list from the protective layer and/or closure layer which were 
arranged in the outside of the structure. 

[Claim 13] The organic EL device of claim 1-1 1 characterized by being that in which the 
protective layer of said layered product contains a dehydrating agent given in any 1 term. 
[Claim 14] The organic EL device according to claim 12 or 13 characterized by the protective 
layer of said layered product being the solid organic substance. 

[Claim 15] The organic EL device of claim 12-14 characterized by being what said dehydrating 
agent becomes from alkali metal or alkaline earth metal given in any 1 term. 
[Claim 16] The organic EL device characterized by being what the closure layer of said layered 
product becomes from the light or thermosetting resin containing an inorganic composition in 
the organic EL device which has the layered product to which at least one of these becomes 
thft Rtrnr.tiirft whir.h r.nmft^ to ninr.h an organic, luminescent material between the electrodes of 
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-transparence or the translucent pair which counters mutually, and a list from the protective 
layer and/or closure layer which were arranged in the outside of the structure. 
[Claim 1 7] The organic EL device of claim 1 -1 5 characterized by being what the closure layer of 
said layered product becomes from the light or thermosetting resin containing an inorganic 
composition given in any 1 term. 

[Claim 18] The organic EL device according to claim 16 or 17 characterized by said inorganic 
composition being silica glass. 

[Claim 19] The structure to which at least one of these comes to pinch an organic luminescent 
material between the electrodes of transparence or the translucent pair which counters 
mutually, In the organic EL device which has the layered product which becomes a list from the 
protective layer and/or closure layer which were arranged in the outside of the structure either 
[ at least ] the protective layer of said layered product or a closure layer The organic EL device 
characterized by being what has further at least the organic layer whose oxygen transmission 
coefficients are below 1x10-12 cc-cm/cm2 and S (cmHg). 

[Claim 20] The organic EL device of claim 1-11 characterized by being that in which the 
protective layer of said layered product has further at least the organic layer whose oxygen 
transmission coefficients are below 1x10-12 cc-cm/cm2 and S (cmHg) given in any 1 term. 
[Claim 21] The organic EL device according to claim 4 to 15 characterized by the closure layer 
of said layered product being what has further at least the organic layer whose oxygen 
transmission coefficients are below 1x10-12 cc-cm/cm2 and S (cmHg). 
[Claim 22] The organic EL device of claim 1-18 characterized by having further at least the 
organic layer whose oxygen transmission coefficients are below 1x10-12 cc-cm/cm2 and S 
(cmHg) further on the outside of the closure layer of said layered product given in any 1 term. 



[Translation done.] 
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[0009] Moreover, in the organic EL device which has the layered product which becomes the 
structure to which at least one of these comes to pinch an organic luminescent material to 
inter-electrode [ of transparence or the translucent pair which counters mutually ] f and a list 
from the protective layer and/or closure layer which were arranged in the outside of the 
structure, the organic EL device characterized by either [ at least ] the protective layer of said 
layered product or a closure layer being what contains adsorption, occlusion, or the ingredient 
to consume for oxygen is offered. 

[0010] Moreover, the organic EL device which is that in which the protective layer of said 
layered product contains adsorption, occlusion, or the ingredient to consume for oxygen is 
offered. 

[001 1] Moreover, the organic EL device characterized by being what adsorption, occlusion, or 
the ingredient to consume becomes from one or more matter chosen from the group which 
consists of magnesium oxide, a magnesium carbonate, ferrous oxide, titanium oxide, a bentonite, 
the acid clay, a montmorillonite, the diatom earth (clay mineral), an activated alumina, a silica 
alumina, a zeolite, a silica, a zirconia, and activated carbon about said oxygen is offered. 
[0012] Adsorption, occlusion, or the ingredient to consume said oxygen Moreover, the 
impalpable powder of the metal of the fourth period of the periodic table, A thin film, its metal 
salt, its oxide, or the impalpable powder of the metal of the fourth period of the periodic table, A 
thin film, its metal salt, or its oxide Magnesium oxide, a magnesium carbonate, ferrous oxide, 
titanium oxide, a bentonite, the acid clay, a montmorillonite, the diatom earth (clay mineral), The 
organic EL device characterized by making one or more matter chosen from the group which 
consists of an activated alumina, a silica alumina, a zeolite, a silica, a zirconia, and activated 
carbon support with 10 or less % of the weight of concentration is offered. 
[0013] Moreover, the organic EL device characterized by the metal of said fourth period of the 
periodic table being the simple substance of Fe, Co, nickel, Mn, Cr, V, Zn, or Cu or an alloy more 
than those kinds is offered. 

[0014] Moreover, the organic EL device characterized by the alloy of the metal of said fourth 
period of a periodic table being cobalt oxide (II) is offered. 

[0015] Moreover, 3-30, a carbon number said oxygen [ adsorption, occlusion, or the ingredient 
to consume ] A hydrocarbon with the carbon of the first class or the second class The 
impalpable powder of the metal of the fourth period of the periodic table, A thin film, its metal 
salt, its oxide, or the impalpable powder of the metal of the fourth period of the periodic table, A 
thin film, its metal salt, or its oxide Magnesium oxide, a magnesium carbonate, ferrous oxide, 
titanium oxide, a bentonite, the acid clay, a montmorillonite, the diatom earth (clay mineral), The 
thing which one or more matter chosen from the group which consists of an activated alumina, 
a silica alumina, a zeolite, a silica, a zirconia, and activated carbon was made to support with 10 
or less % of the weight of concentration, or the organic EL device characterized by infiltrating 
activated carbon by 1 or less % of the weight of concentration is offered. 

[0016] Moreover, the organic EL device characterized by making one or more matter with which 
adsorption, occlusion, or the ingredient to consume is chosen from the group which consists of 
magnesium oxide, a magnesium carbonate, ferrous oxide, titanium oxide, a bentonite, the acid 
clay, a montmorillonite, the diatom earth (clay mineral), an activated alumina, a silica alumina, a 
zeolite, a silica, a zirconia, and activated carbon in platinum, palladium, a rhodium a ruthenium, or 
silver support said oxygen with 5 or less % of the weight of concentration be offered 
[0017] Moreover, in the organic EL device which has the layered product to which at least one 
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" inter-electrode [ of transparence or the translucent pair which counters mutually ], and a list 
from the protective layer and/or closure layer which were arranged in the outside of the 
structure, the organic EL device characterized by being that in which the protective layer of 
said layered product contains a dehydrating agent is offered. 

[0018] Moreover, the organic EL device characterized by being that in which the protective 
layer of said layered product contains a dehydrating agent is offered. 

[0019] Moreover, the organic EL device characterized by the protective layer of said layered 
product being the solid organic substance is offered. 

[0020] Moreover, the organic EL device characterized by being what said dehydrating agent 
"becomes from alkali metal or alkaline earth metal is offered. 

[0021] Moreover, in the organic EL device which has the layered product to which at least one 
of these becomes the structure which comes to pinch an organic luminescent material between 
the electrodes of transparence or the translucent pair which counters mutually, and a list from 
the protective layer and/or closure layer which were arranged in the outside of the structure, 
the organic EL device characterized by being what the closure layer of said layered product 
becomes from the light or thermosetting resin containing an inorganic composition is offered. 
[0022] Moreover, the organic EL device characterized by being what the closure layer of said 
layered product becomes from the light or thermosetting resin containing an inorganic 
composition is offered. 

[0023] Moreover, the organic EL device characterized by said inorganic composition being silica 
glass is offered. 

[0024] Moreover, the structure to which at least one of these comes to pinch an organic 
luminescent material between the electrodes of transparence or the translucent pair which 
counters mutually, In the organic EL device which has the layered product which becomes a list 
from the protective layer and/or closure layer which were arranged in the outside of the 
structure either [ at least ] the protective layer of said layered product or a closure layer The 
organic EL device characterized by being what has further at least the organic layer whose 
oxygen transmission coefficients are below 1x10-12 cc-cm/cm2 and S (cmHg) is offered. 
[0025] Moreover, the organic EL device characterized by being that in which the protective 
layer of said layered product has further at least the organic layer whose oxygen transmission 
coefficients are below 1x10-12 cc-cm/cm2 and S (cmHg) is offered. 

[0026] Moreover, the organic EL device characterized by the closure layer of said layered 
product being what has further at least the organic layer whose oxygen transmission 
coefficients are below 1x10-12 cc-cm/cm2 and S (cmHg) is offered. 

[0027] Furthermore, the organic EL device characterized by having further at least the organic 
layer whose oxygen transmission coefficients are below 1x10-12 cc-cm/cm2 and S (cmHg) 
further on the outside of the closure layer of said layered product is offered. 
[0028] Hereafter, the configuration of the organic EL device used for this invention is explained. 
First, the structure of the organic EL device used for this invention is explained. Especially the 
configuration is not limited and can take the configuration of arbitration. For example, an anode 
plate / luminous layer / cathode, an anode plate / hole injection layer / luminous layer / 
cathode, an anode plate / luminous layer / electronic injection layer / cathode, or an anode 
plate / hole injection layer / luminous layer / electronic injection layer / cathode can be 
mentioned. Moreover, the layered product of two or more layers is sufficient as each class, and 
the mixolimnion of two or more ingredients is sufficient as it. These organic substance each 
rlacc ^an ho fnrmftH usina the annmar.h of heating bv the resistance heatiner method bv a boat. 
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a filament, etc. which put in the organic substance proposed by Japanese Patent Application No. 
No. 028659 [five to ], and evaporating, and making deposit the evaporated organic substance on 
one electrode, and forming an organic layer. Especially the thickness of each class is not limited. 
The thickness of each class except the electrode of yin and yang is usually 5nm - 5 
micrometers. Moreover, an ingredient is not limited especially if usually used for an organic EL 
device. Hereafter, the structure of the organic EL device which consists of an anode plate / 
hole-injection transportation layer / luminous layer / an electron injection transportation layer 
/ cathode is explained concretely. 

[0029] ** As for the structure of the organic EL device used for substrate this invention, 
forming on a substrate is desirable. As for the substrate used for this invention, what has 
transparency is desirable, and glass, a transparent plastic, a quartz, etc. can specifically be 
mentioned. 

[0030] ** At least one of these of the electrode used for electrode this invention is for the 
transparence which consists of transparence or a translucent electrode (an anode plate and 
cathode) of a pair which counters mutually, or supposing that it is translucent acquiring 
transparency. 

** -1 As an anode plate used for anode plate this invention, what uses the large (4eV or more) 
metal, the alloy, the electrical conductivity compounds, and such mixture of a work function as 
electrode material can be used suitably. As an example of such electrode material, a 
transparent material or translucent ingredients with a dielectric, such as metals, such as Au, 
Cul, ITO and Sn02, and ZnO, can be mentioned. This anode plate can create these pole matter 
by making a thin film form by approaches, such as vacuum evaporationo and sputtering. When 
taking out luminescence from this electrode, it is desirable to make permeability larger than 10%, 
and, as for the sheet resistance as an electrode, it is desirable to carry out to below hundreds 
of ohms / **. Although thickness is furthermore based also on an ingredient, 10nm - 1 
micrometer can usually be preferably chosen in 10-200nm. 

[0031] ** -2 What uses the small (4eV or less) metal, the alloy, the electrical conductivity 
compounds, and such mixture of a work function as electrode material as cathode one side and 
cathode can be used. As an example of such electrode material, a sodium and 
sodium-potassium alloy, magnesium, a lithium, magnesium / copper mixture, 
aluminum/(aluminum 203), an indium, a rare earth metal, etc. can be mentioned. This cathode 
can create such electrode material by making a thin film form by approaches, such as vacuum 
evaporationo and sputtering. Moreover, as for the sheet resistance as an electrode, it is 
desirable to carry out to below hundreds of ohms / **, and 10nm - 1 micrometer of thickness 
can usually be preferably chosen in 50-200nm. In addition, in this EL element, it is desirable in 
order for transparence or supposing that it is translucent to penetrate either this anode plate or 
cathode, and for the electrode itself to penetrate luminescence and to raise the ejection 
effectiveness of luminescence. 

[0032] ** As an organic compound usable as an ingredient of a luminous layer luminous layer, 
although there is especially no limitation, it can mention fluorescent brighteners, such as a 
benzothiazole system, a benzimidazole system, and a benzooxazole system, a metal chelation 
oxy-NOIDO compound, a styryl benzenoid compound, etc. 

[0033] If a compound name is shown concretely, what is indicated by JP,59-194393,A can be 
mentioned, for example. As the example of representation, it is 2 and 5-screw (5, 7-G 
t-pentyl-2-benzoxazolyl). -1,3, 4-thiadiazole, A 4 and 4 -bis(5, 7-t-pentyl-2-benzoxazolyl) 
stilbene. 4 and 4' bisf - ] l"5 and 7-G (2-methvl-2-butvl)-2-benzoxazolvl] stilbene, 2. a 5-bis(5. 



JP07-169567A 9 

7-G t-pentyl-2-benzoxazolyl) thiophene, 2, a 5-bis[5-alpha and 
alpha-dimethylbenzyl-2-benzoxazolyl] thiophene, 2, 5-screw [5 and 7-G 
(2-methyl-2-butyl)-2-benzoxazolyl]-3, 4 diophenyl thiophene, 2, a 
5-bis(5-methyl-2-benzoxazolyl) thiophene, A 4 and 4 -bis(2-benzoxazolyl) biphenyl, 
5-methyl-2-[2-[4-(5-methyl-2-benzoxazolyl) phenyl] vinyl] benzooxazole, Benzooxazole 
systems, such as 2-[2-(4-chlorophenyl) vinyl] [1 and 2-naphth d] oxazole, 2-2 ? 
-(p-phenylenedivinylene)- Benzothiazole systems, such as screw benzothiazole, Fluorescent 
brighteners, such as benzimidazole systems, such as 2-[2-[4-(2-benzoimidazolyl) phenyl] vinyl] 
benzimidazole and 2-[2-(4-carboxyphenyl) vinyl] benzimidazole, can be mentioned. 
Furthermore, other useful compounds are enumerated by the chemistry OBU synthetic 
soybeans 1971, 628-637 pages, and 640 pages. 

[0034] As said chelation oxy-NOIDO compound, what is indicated by JP,63-295695,A, for 
example can be used. As the example of representation, tris (eight quinolinol) aluminum, 
bis(eight quinolinol) magnesium, Bis([Benzof]-eight quinolinol) zinc, bis(2-methyl-8-quinolate) 
aluminum oxide, A tris (eight quinolinol) indium, tris (5-methyl-eight quinolinol) aluminum, An 
eight-quinolinol lithium, a tris (5-chloro-eight quinolinol) gallium, 8-hydroxyquinoline system 
metal complexes, dilithium EPINTORI dione, etc., such as bis(5-chloro-eight quinolinol) calcium 
and Pori [zinc (II)-bis(8-hydroxy-5-KINORI nonyl) methane], can be mentioned. 
[0035] Moreover, as said styryl benzenoid compound, what is indicated by the Europe patent No. 
0319881 specification and the Europe patent No. 0373582 specification, for example can be 
used. As the example of representation, 1, 4-bis(2-methyl styryl) benzene, 1, 4-bis(3-methyl 
styryl) benzene, 1, 4-bis(4-methyl styryl) benzene, JISUCHIRIRU benzene, 1, 4-bis(2-ethyl 
styryl) benzene, 1, 4-bis(3-ethyl styryl) benzene, 1, 4-bis(2-methyl styryl)-2-methylbenzene, 1, 
and 4-bis(2-methyl styryl)-2-ethylbenzene etc. can be mentioned. 

[0036] Moreover, the JISUCHIRIRU pyrazine derivative currently indicated by JP,2-252793,A 
can also be used as an ingredient of a luminous layer. As the example of representation, 2, 
5-bis(4-methyl styryl) pyrazine, 2, 5-bis(4-ethyl styryl) pyrazine, 2, 5-bis[2-(1-naphthyl) vinyl] 
pyrazine, 2, 5-bis(4-methoxy styryl) pyrazine, 2, and 5-bis[2-(4-biphenyl) vinyl] pyrazine, 2, and 
5-bis[2-(1-pyrenyl) vinyl] pyrazine etc. can be mentioned. As other things, the polyphenyl 
system compound currently indicated by for example, the Europe patent No. 0387715 
specification can also be used as an ingredient of a luminous layer. 

[0037] Furthermore, the fluorescent brightener, metal chelation oxy-NOIDO compound which 
were mentioned above, In addition to a styryl benzenoid compound etc., and [ non / for example, 
/ 12-phtalo peri /, (J.Appl.Phys., the 27th volume, L713 (1988))] 1 , 4-diphenyl-1 ,3-butadiene, 1, 
1 and 4, and 4-tetra-phenyl-1 ,3-butadiene (above Appl. Phys. Lett., the 56th volume, L799 
(1990)), The North America Free Trade Agreement RUIMIDO derivative (JP,2-305886,A), a 
perylene derivative (JP,2-189890,A), An OKISA diazole derivative (JP,2-216791,A or OKISA 
diazole derivative indicated by Hamada and others at the 38th applied-physics relation union 
lecture meeting), An aldazine derivative (JP,2-220393,A), a PIRAJIRIN derivative 
(JP,2-220394,A), A cyclopentadiene derivative (JP,2-289675,A), a pyrrolo pyrrole derivative 
(JP,2-296891,A), A styryl amine derivative (Appl.Phys.Lett., the 56th volume, L799 (1990)), A 
coumarin system compound (JP,2-1 91 694,A), the international public presentation official 
report WO 90/13148, Appl.Phys.Lett., vol 58, 18, and P1982 (1991) A high molecular compound 
which is indicated It can use as an ingredient of a luminous layer. 

[0038] It is desirable to use an aromatic series JIMECHIRI DIN system compound (thing of the 
indication to the Europe patent No. 0388768 specification or JP,3-231 970,A) as an ingredient of 
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a luminous layer especially in this invention. As an example, a - bis(2 and 2-G t-buthylphenyl 
vinyl) biphenyl, and 1 , 4-phenylene dimethylidyne, 4, and 4-phenylene dimethylidyne, 2, 5-xylene 
JIMECHIRI DIN, 2,6-naphthylenedimethylidyne, 1,4-biphenylene dimethylidyne, 1, 
4-p-terephenylene dimethylidyne, 9, 10-anthracene G RUJIRU methylidyne, 4, and 4 f 4, 4'-bis(2 
and 2-diphenyl vinyl) biphenyl etc. can mention those derivatives. 

[0039] Thus, although there is especially no limitation about the thickness of the luminous layer 
formed and it can choose suitably according to a situation, the range of 5nm - 5 micrometers is 
usually desirable. The luminous layer in an organic EL device can pour in an electron hole from 
an anode plate or a hole injection layer at the time of electric-field impression, and offers the 
place of the recombination of the transportation function and electron to which the charge (an 
electron and electron hole) which can pour in an electron, and which it impregnation-functioned 
and was poured in is moved by the force of electric field, and an electron hole from cathode or 
an electronic injection layer, and has the luminescence function to tie this to luminescence etc. 
In addition, an electron hole is poured in, easy and an electron are poured in and a difference 
may be between easy. Moreover, although size may be in the transportation function in which it 
is expressed with the mobility of an electron hole and an electron, it is desirable to move either 
at least. 

[0040] ** As an ingredient of the hole injection layer formed if needed [ hole injection layer ], 
the thing of arbitration can be chosen and used out of what is commonly used as a 
hole-injection ingredient of a photo conductor conventionally, or the well-known thing currently 
used for the hole injection layer of an organic EL device. The ingredient of a hole injection layer 
may have any of impregnation of an electron hole, and electronic obstruction nature they are, 
and either the organic substance or an inorganic substance is OK as it. 
[0041] As an example, for example A triazole derivative (reference, such as a U.S. Pat. No. 
3,1 12,197 number specification), An OKISA diazole derivative (reference, such as a U.S. Pat. No. 
3,189,447 number specification), an imidazole derivative (reference, such as JP,37-16096,B) 
and the poly aryl alkane derivative (a U.S. Pat. No. 3,615,402 number specification — ) A 
3,820,989 specification, a 3,542,544 specification, JP,45-555,B, a 51-10983 official report, 
JP,51-93224,A, A 55-17105 official report, a 56-4148 official report, a 55-108667 official report, 
Reference, such as a 55-156953 official report and a 56-36656 official report, a pyrazoline 
derivative and a pyrazolone derivative (a U.S. Pat. No. 3,180,729 specification — ) A 4,278,746 
specification, JP,55-88064,A, A 55-88065 official report, a 49-105537 official report, a 
55-51086 official report, A 56-80051 official report, a 56-88141 official report, a 57-45545 
official report, Reference, such as a 54-112637 official report and a 55-74546 official report, a 
phenylenediamine derivative (a U.S. Pat. No. 3,615,404 specification — ) JP,51-10105,B, a 
46-3712 official report, a 47-25336 official report, Reference, such as JP,54-53435,A, a 
54-110536 official report, and a 54-119925 official report, an arylamine derivative (a U.S. Pat. 
No. 3,567,450 specification and a 3,180,703 specification — ) A 3,240,597 specification, a 
3,658,520 specification, A 4,232,103 specification, a 4,175,961 specification, A 4,012,376 
specification, JP,49-35702,B, A 39-27577 official report, JP,55-144250,A, a 56-119132 official 
report, Reference, such as a 56-22437 official report and the West German patent No. 
1,110,518 specification, An amino permutation chalcone derivative (reference, such as a U.S. 
Pat. No. 3,526,501 specification), An oxazole derivative (thing of an indication on U.S. Pat. No. 
3,257,203 specifications etc.), A styryl anthracene derivative (reference, such as 
JP,56-46234,A), full — me — non — a derivative (reference, such as JP.54-1 10837,A) and a 
hvdrazone derivative (a U.S. Pat. No. 3.717.462 SDecification — ) JP.54-59143.A. a 55-52063 
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- official report, a 55-52064 official report, A 55-46760 official report, a 55-85495 official report, 
a 57-1 1 350 official report, Reference, such as a 57-1 48749 official report and JP.2-31 1 591 f A, a 
stilbene derivative (JP,61-210363,A and a 61-228451 official report — ) A 61-14642 official 
report, a 61-72255 official report, a 62-47646 official report, A 62-36674 official report, a 
62-10652 official report, a 62-30255 official report, A 60-93445 official report, a 60-94462 
official report, a 60-174749 official report, Reference, silazane derivatives (U.S. Pat. No. 
4,950,950 specification), such as a 60-175052 official report, The conductive polymer oligomer 
(especially thiophene oligomer) currently indicated by a polysilane system (JP,2-204996,A), an 
aniline system copolymer (JP,2-282263,A), and JP.1-21 1399,A can be mentioned. 
. [0042] Although the above-mentioned thing can be used as an ingredient of a hole injection 
layer A porphyrin compound (thing of the indication to JP,63-2956965,A etc.), an aromatic 
series tertiary-amine compound and a styryl amine compound (a U.S. Pat. No. 4,127,412 
specification — ) JP,53-27033,A, a 54-58445 official report, a 54-149634 official report, A 
54-64299 official report, a 55-79450 official report, a 55-144250 official report, It is desirable 
reference, such as a 56-119132 official report, a 61-295558 official report, a 61-98353 official 
report, and a 63-295695 official report, and to use especially an aromatic series tertiary-amine 
compound. 

[0043] As an example of representation of the above-mentioned porphyrin compound, porphin, 
1,10 and 15, 20-tetrapod phenyl-21H, and 23H-porphin copper (II), 1, 10, 15, 20-tetrapod 
phenyl-21H, and 23H-porphin zinc (II), 5, 10, 15, 20-tetrakis (pentafluorophenyl)-21H, and 
23H-porphin, Silicon phthalocyanine oxide, aluminum phthalocyanine chloride, A phthalocyanine 
(non-metal), a dilithium phthalocyanine, a copper tetramethyl phthalocyanine, A copper 
phthalocyanine, a chromium phthalocyanine, a zinc phthalocyanine, a lead phthalocyanine, 
titanium phthalocyanine oxide, Mg phthalocyanine, a copper octamethyl phthalocyanine, etc. 
can be mentioned. 

[0044] moreover, as an example of representation of said aromatic series tertiary-amine 
compound and a styryl amine compound N, N, N\ and N' — the - tetra-phenyl -4 and 4' - 
diamino phenyl — N, N-diphenyl-N, N'-screw-(3-methylphenyl)-[1 and 1'-biphenyl]-4, 
4-diamine, A 2 and 2-bis(4-G p-tolylamino phenyl) propane, 1, and 1-bis(4-G p-tolylamino 
phenyl) cyclohexane, N, N, N\ and N f — the - tetra — p-tolyl -4 and 4' - diamino phenyl — 1 and 
1-bis(4-G p-tolylamino phenyl)-4-phenylcyclohexane, A bis(4-dimethylamino-2-methylphenyl) 
phenylmethane, A bis(4-G p-tolylamino phenyl) phenylmethane, N, N-diphenyl-N, N'-JI 
(4-methoxypheny) -4, a 4 -diamino biphenyl, N, N, N\ and N' — the - tetra-phenyl -4 and 4' - 
diamino phenyl ether — 4 and 4'-bis(diphenylamino) KUODORI phenyl, N and N, N-Tori (p-tolyl) 
amine, 4-(G p-tolylamino)-4 '-[4 (G p-tolylamino) Styryl] stilbene, 4-N and 
N-diphenylamino-(2-diphenyl vinyl) benzene, 3-methoxy-4 -N, and N-diphenylamino still 
benzene, N-phenyl carbazole, etc. can be mentioned. Moreover, the above-mentioned aromatic 
series JIMECHIRI DIN system compound shown as an ingredient of a luminous layer can also be 
used as an ingredient of a hole injection layer. 

[0045] Although especially the thickness as a hole injection layer is not restricted, it is usually 
5nm - 5 micrometers. This hole injection layer may be 1 layer structure which consists of one 
sort of the ingredient mentioned above, or two sorts or more, and may be double layer structure 
which consists of two or more layers of the same presentation or a different-species 
presentation. 

[0046] ** As the ingredient, the thing of arbitration can be chosen and used for the electronic 
injection layer formed if needed [ electronic injection layer ] out of a conventionally well-known 
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compound that what is necessary is just to have the function to transmit the electron poured in 
from cathode to a luminous layer. 

[0047] as an example — nitration full — me — non — a derivative and JP.57-149259.A — The 
anthra quinodimethan derivative currently indicated by the 58-55450 official report, the 
63-104061 official report, etc., Polymer Preprints, Japan Vol.37, the diphenyl quinone derivative 
indicated by the No.3(1988) p.681 grade, Heterocycle tetracarboxylic acid anhydrides, such as a 
thiopyran dioxide derivative and naphthalene perylene, A carbodiimide, Japanese Journal of 
Applied Physics, 27, L 269 (1988), The full ORENIRIDEN methane derivative currently indicated 
by JP.60-69657.A, the 61-143764 official report, the 61-148159 official report, etc., The anthra 
quinodimethan derivative and anthrone derivative which are indicated by JP.61-225151.A, the 
61-233750 official report, etc., Appl.Phys.Lett., the OKISA diazole derivative indicated by 
Hamada and others at 55, 15, 1489, or the above-mentioned 38th applied-physics relation union 
lecture meeting, a series of electron transport nature compounds currently indicated by 
JP.59-194393.A are mentioned. In addition, although said electron transport nature compound 
was indicated as an ingredient of a luminous layer in JP.59-194393.A, according to examination 
of this invention person, it became clear that it can use also as an ingredient of an electronic 
injection layer. 

[0048] Moreover, the metal complex of an eight-quinolinol derivative, tris (eight quinolinol) 
aluminum, tris (5, 7-dichloro-eight quinolinol) aluminum, tris (5, 7-dibromo-eight quinolinol) 
aluminum, tris (2-methyl-eight quinolinol) aluminum, etc. the metal complex that the central 
metal of these metal complexes placed and replaced with In, Mg, Cu, calcium. Sn, or Pb, etc. can 
specifically be used as an ingredient of an electronic injection layer. In addition, that by which a 
metal free-lancer, metal phthalocyanines. or those ends are permuted by the alkyl group, the 
sulfone radical, etc. is also desirable. Moreover, the JISUCHIRIRU pyrazine derivative illustrated 
as an ingredient of a luminous layer can also be used as an ingredient of an electronic injection 
layer. 

[0049] Although especially the thickness as an electronic injection layer is not restricted, it is 
usually 5nm - 5 micrometers. This electronic injection layer may be 1 layer structure which 
consists of one sort of the ingredient mentioned above, or two sorts or more, and may be double 
layer structure which consists of two or more layers of the same presentation or a 
different-species presentation. 

[0050] Next, the layered product (a protective layer and/or closure layer) used for this 
invention is explained concretely, referring to a drawing for every invention. At the time of 
production of an organic EL device, a protective layer is used in order to prevent the effect of 
the mechanical failure in the case of electrode terminal installation and oxygen, and moisture. A 
closure layer is used in order to prevent the effect of external oxygen and moisture 
everlastingly. 

[0051] 1. The organic EL device of invention of the first invention first is having the closure 
layer 4 arranged in the outside of the structure 1 through a protective layer 3 as a layered 
product 2, as shown in drawing 1 . This closure layer 4 consists of more than lots of the double 
layer which made the lot the oxygen uptake layer 41 and the oxygen barrier layer 42. Hereafter, 
it explains still more concretely about a protective layer 3 and the closure layer 4. 
[0052] 1) Although it is not necessary to necessarily prepare if damage is not done to the lower 
structure 1 from the chemical property of the ingredient itself which constitutes the protective 
layer closure layer 4, or the physical contact at the time of the laminating, it is desirable to 

Hnwn to thfi minimum. In the 
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desirable mode of the first invention, the protective layer which becomes the outside surface of 
the structure first mentioned above from an electric insulation inorganic compound is prepared. 
Although the protective layer should just be prepared on the main front face of a 
counterelectrode at least especially its thing established all over the outside surface of the 
structure is desirable. Moreover, it is desirable on structure to prepare a protective layer on the 
main front face of a counterelectrode the part top in which the counterelectrode is not 
prepared in the inside on the front face of main of a layer where the counterelectrode became 
the substrate of a counterelectrode at least in the organic EL device formed in a part of main 
front face of the layer of either a luminous layer, a hole injection layer or an electronic injection 
layer. The electric insulation inorganic compound which is the ingredient of a protective layer 
That what is necessary is just the thing of the electric insulation which can form membranes 
-with physical vapor deposition (it may be hereafter called PVD) As an example, MgO, GeO, 
aluminum 203, NiO, CaO, Oxides, such as BaO, Fe 203, Y203, Si02, and titanium oxide, AIN — 
BN — Si — three — N — four — Li — three — N — etc. — a nitride — SiC — TiC — etc. — 
carbide — SrS — EuS — CuS — ZnS — etc. — a sulfide — or — MgF — two — Mg — ( — OH 
— ) — two — BaSO — four etc. — various kinds of electric insulation inorganic compounds can 
be mentioned. Especially metal ******, such as GeO, MgO and aluminum 203 which can form 
membranes on comparatively mild conditions, and NiO, are desirable by reactant vacuum 
deposition etc. among these electric insulation inorganic compounds. 

[0053] The protective layer which consists of an electric insulation inorganic compound can be 
prepared by the PVD according to the inorganic compound to be used. In making into a 
luminescence side the side which prepared the protective layer, it chooses an ingredient and 
the formation approach so that the protective layer excellent in the translucency over EL light 
from an organic EL device may be obtained. Although various approaches are learned as PVD, it 
is desirable to apply a vacuum deposition method or a spatter. Although they are subdivisible as 
follows, for example, it is applicable even if it is which technique. 

a. b. spatter 2 pole spatters, such as a vacuum-evaporation-technique resistance heating 
method, an electron-beam-heating method, a radio frequency heating method, a reactive 
deposition method, a molecular beam epitaxy method, hot wall vacuum deposition, the ion 
plating method, and the ionized cluster beam method, the 2 pole magnetron sputtering method, 
three poles and the 4 pole plasma spatter method, a reactant spatter, the ion beam spatter 
method, or the approach that combined these [0054] As for formation of a protective layer, it is 
desirable to carry out so that the organic substance which constitutes the structure which is 
going to prepare a protective layer may not denaturalize. Although conditions for the organic 
substance not to denaturalize change with properties, such as the class and thermal resistance 
which the organic substance has, if it puts in another way, it is desirable to keep the 
temperature of the organic substance general at 200 degrees C or less, and it is desirable to 
keep at 100 more degrees C or less. Of course, it is not this limitation when an ingredient strong 
against heat is used like a high molecular compound as the organic substance of business, such 
as a luminous layer. Below, desirable formation conditions are described according to an 
approach. 

** The approaches that it is desirable also in ************ are a reactive deposition method 
and electron beam vacuum deposition, for example, when the case where the protective coat 
which consists of a metallic oxide (MgO) by the reactive deposition method is formed is taken 
for an example, vacuum evaporationo time amount has 1 or less preferably good hour for 2 or 
less hours. 20 or less minutes is still more Dreferablv eood. Especially the degree of vacuum in 
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the vacuum chamber before vacuum evaporationo has 6x10 - 3 or less desirable Pa, in the 
phase which introduced oxygen and/or a steam in the vacuum chamber after that, sets 
preferably 7x10-3 or more Pa of pressures in a vacuum chamber to 1x10 - 2 or more Pa, and 
heats and vapor-deposits after this 1x10 - 2 or less Pa of metals Mg which are a vacuum 
evaporationo raw material at 1000 degrees C or less. Especially an evaporation rate has a 
desirable second in 3nm /or less a second 10nm /or less. 

** Generally the spatter method spatter has energy higher than a vacuum deposition method in 
order to calculate the matter to make it deposit from a target with ion. Therefore, conditions 
are severer than a vacuum deposition method. Especially a desirable approach is the reactant 
spatter method ion beam spatter method in a spatter. When the case (sputtering of the metal 
Mg is carried out, and it oxidizes by the ion beam of oxygen) where the protective coat which 
consists of MgO by the reactant ion beam spatter method is formed is taken for an example, 
vacuum evaporationo time amount has 10 or less still more preferably good minutes 30 or less 
minutes preferably for 1 or less hour. Moreover, as for especially the acceleration voltage of 
oxygen ion, less than [ 600V ] is desirable below 1200V, and especially the beam current has 
desirable 60mA or less 500mA or less. 

[0055] the thickness of the protective layer formed as mentioned above — an evaporation rate 
and vacuum evaporationo time amount — it serves, and it suits, and is come out and decided. 
Although a protective layer can expect the effectiveness so that it is thick, in order to prepare 
a thick protective layer, vacuum evaporationo time amount must be lengthened, or an 
evaporation rate must be carried out early, and the damage of the organic substance in the 
structure also becomes large in connection with this. Therefore, an upper limit is needed also 
for the thickness of a protective layer. For example, since the damage which the organic 
substance receives is serious when forming MgO with reactant vacuum deposition, and 
membranes are formed with the highest evaporation rate (10nm/(second)X it is necessary to 
carry out vacuum evaporationo time amount in this case in 20 or less minutes. And the upper 
limit of the thickness at this time is about 12 micrometers. On the other hand, the minimum of 
the thickness of a protective layer is decided by existence of the protective effect, and 
generally it is too thin to fully demonstrate the function as a protective layer in less than about 
10nm. In addition, it is desirable to inhibit property degradation of the luminous layer like the 
formation fault of a protective layer and a counterelectrode as much as possible from from [ in 
obtaining a long lasting organic EL device ], and it is desirable to form a protective layer under a 
vacuum environment for that purpose. And since it is the same, especially the thing for which 
from formation of the luminous layer which constitutes the structure to formation of a 
protective layer is performed under a series of vacuum environments is desirable. 
[0056] Moreover, in this invention, an electric insulation macromolecule can be suitably used as 
other ingredients of a protective layer. Although this electric insulation high molecular 
compound should be just meltable to fluorine system solvents, such as what can form 
membranes with physical vapor deposition (it may be hereafter called PVD), a thing which can 
form membranes by chemistry gaseous-phase contact printing (it may be hereafter called a 
CVD method) or perfluoro alcohol, the perfluoro ether, and a perfluoro amine, especially the 
thing that has small moisture vapor transmission is desirable. As an example of each electric 
insulation high molecular compound, the following can be mentioned, respectively. 
[0057] ** The electric insulation high molecular compound polyethylene which can form 
membranes by PVD, polypropylene, polystyrene, polymethylmethacrylate, polyimide (that to 
which two kinds of monomers were made to deoosit on a substrate, and carried out the 



JP07-169567A 15 

* polymerization.) A technical journal, 1988 and 30, 22 reference, polyurea (that to which two 
kinds of monomers were made to deposit on a substrate, and carried out the polymerization.) 
The copolymer of a technical journal, 1988 and 30, 22 reference, the fluorine system high 
molecular compound currently indicated by JP.63-18964A the fluorine system high molecular 
compound currently indicated by JP.63-22206A the fluorine system high molecular compound 
currently indicated by JP, 63-2381 1 5,A, polytetrafluoroethylene, polychlorotrifluoroethylene 
resin, poly dichlorodifluoroethene, chlorotrifluoroethylene, and dichlorodifluoroethene, the 
fluorine-containing copolymer which has cyclic structure (refer to 
Japanese-Patent-Application-No. No. 129852 [ three to ] official report). 
- [0058] ** The electric insulation high molecular compound polyethylene which can form 
membranes with a CVD method [a plasma polymerization method (plasma CVD)], 
.polytetrafluoroethylene, a polyvinyl trimethyl silane, poly methyl trimetoxysilane, a polysiloxane, 
etc. 

[0059] ** The fluorine system high molecular compound currently indicated by electric 
insulation high-molecular-compound JP,63-18964,A meltable to fluorine system solvents, such 
as perfluoro alcohol, the perfluoro ether, and a perfluoro amine. The fluorine system high 
molecular compound currently indicated by JP,63-22206,A, The fluorine system high molecular 
compound currently indicated by JP,63-2381 1 5 f A, Fluorine system high molecular compounds, 
such as a copolymer of polychlorotrifluoroethylene resin, poly dichlorodifluoroethene, 
chlorotrifluoroethylene, and dichlorodifluoroethene, and a fluorine-containing copolymer (refer 
to Japanese-Patent-Application-No. No. 129852 [ three to ] official report) which has cyclic 
structure. 

[0060] A protective layer can be prepared according to the high molecular compound to be used 
with PVD (high molecular compound of the above-mentioned **), a CVD method (high 
molecular compound of the above-mentioned **), the cast method, or a spin coat method (high 
molecular compound of the above-mentioned **), respectively. Although the protection layer 
thickness in this case is based also on the ingredient and the formation approach of using, it is 
desirable that it is 10nm - 100 micrometers. Moreover, in making into a luminescence side the 
side which prepared the protective layer, it chooses an ingredient and the formation approach 
so that the protective layer excellent in the translucency over EL light from an organic EL 
device may be obtained. Formation of the protective layer by the all directions method can be 
performed by [ as being the following ]. 

- PVD can use the same approach as the case of an inorganic electric insulation 
macromolecule. Although membrane formation conditions change with a raw material and 
classes of PVD to apply For example, in the case of vacuum evaporation technique (a 
resistance heating method, an electron-beam-heating method, radio frequency heating method) 
1x10 - 2 or less Pa of degree of vacuums before vacuum evaporationo preferably in general 
6x10 - 3 or less Pa, Whenever [ stoving temperature / of the source of vacuum evaporationo ] 
is 600 degrees C or less, substrate temperature is 100 degrees C or less preferably [ 200 
degrees C or less ] in general, and it is preferably [ in general / 700 degrees C or less ] desirable 
to form an evaporation rate as 3nm/second or less preferably [ second ] 50nm /or less. 
[0061] - The plasma polymerization which carries out the polymerization of the monomer of 
gases, such as CVD method ethylene and a propylene, by the plasma is desirable. Since 
substrate temperature becomes an elevated temperature, the general pyrolysis CVD is 
unsuitable. 

[0062] - Obtain a protective layer by carrying out an air dried for 8 to 16 hours after dissolving 



JP07-169567A 16' 

the cast method raw material in fluorine system solvents, such as perfluoro alcohol, the 
perfluoro ether, or a perfluoro amine, and developing this solvent to the structure. Although 
****** in between, whenever it may make it dry exceeding 16 hours if the drying time is 8 hours 
or more, since the big difference to extent of desiccation does not come out, it is unsuitable. 
About **** 12 hour is suitable for the drying time. The concentration of the raw material in a 
solution is suitably chosen according to the protection layer thickness made into the purpose. 
[0063] - Obtain a protective layer by making it dry like the case of the cast method after 
carrying out suitable amount dropping on the structure which is rotating preferably the solution 
obtained like the case of the spin coat method above-mentioned cast method by 200 - 8000rpm 
100 to 20000 rpm and rotating this structure for 10 to 30 seconds preferably for further 5 to 60 
seconds as it is. Although the drip of the solution at this time changes with the structure or 
magnitude of an organic EL device which it is going to close, it is 0.5-3ml preferably 0.6-6ml in 
the usual structure or the usual organic EL device of magnitude (25x75x1 .1 mm) of slide glass, 
although the concentration of the raw material in a solution is suitably chosen like the case of 
the cast method according to the protection layer thickness made into the purpose the 
range — the case of the cast method — narrow — 1-40 from points, such as control of 
thickness, and membranous homogeneity, — g/100ml is 4-20g / 100ml preferably. 
[0064] In addition, also in which approach of the cast method and a spin coat method, a vacuum 
dryer etc. is used after an air dried, 30-100 degrees C, it is 50-80 degrees C preferably, and 
drying further is preferably desirable for 8 to 1 6 hours for 1 to 24 hours. 

[0065] 2) Closure layer ** configuration : carry out the laminating of the group of a double layer 
which has the oxygen uptake layer 41 and the oxygen barrier layer 42 from the nearer one in the 
cathode 13 side of the structure 1 at this order more than a lot on said protective layer 3. 
** Thickness : a number - 100 micrometers of numbers have a desirable lot. 
** The laminating approach : it is desirable to adopt the laminating approach of suppressing 
damage on the structure at the time of a laminating as much as possible. The same laminating 
approach as a protective layer can be used. Dip coating, the spin coating approach, etc. which 
are learned as the method of application of a giant molecule can be used for others. 
Oxygen uptake layer : ** As an ingredient used for the oxygen uptake layer 41 (i) The small 
organic compound of ionization POTENSHARUI, for example, the electron hole transportation 
ingredient of an electrophotography photo conductor, (ii) oxygen adsorbent compounds, such as 
an amine system compound and a hydrazone compound, (iii) small metals of a work function, 
such as Fe, Co, nickel and Cu whose (iv) metal impalpable powder, for example, particle size, 
such as a fluorine system compound, for example, the inactive liquid of fluorinated hydrocarbon 
etc., is about several micrometers and alkali metal, and a rare earth metal, — for example 
aluminum, In, Mg, Yb, Zi, Na, K, etc. can be mentioned. As a gestalt of the absorption layer of 
oxygen, the distributed film (butyral resin, PC, PS, etc.) to the solid-state liquids (vacuum 
evaporationo film, spatter film, etc.) or giant molecule of the simple substance of the 
above-mentioned matter can be mentioned. 

** As an oxygen barrier layer oxygen barrier layer, polyamide system resin, such as the metallic 
oxide used as a protective layer, a nitride, a fluoride and the matter with which it is known that 
an oxygen transmission coefficient is small, for example, polyvinyl alcohol, isobutylene isoprene 
rubber, polyethylene, poly nitril system resin, a polyvinylidene chloride (saran), and nylon 6, etc. 
can mention Si system nitride well-known as PASSHUBESHON film of a semiconductor device 
etc. As a gestalt of an oxygen barrier layer, the vacuum evaporationo film of the 
ahnwo- m^n+inn^H mattfir thft <:n«ttf»r film the manromolecule SDreadiner film. etc. can be 
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' mentioned. 

** Still more in addition to this, a frame 5 may be further formed in the outside of this closure 
layer 4 with glass or resin if needed. 

[0066] 2. The organic EL device of invention of the second invention second is characterized by 
either [ at least ] the protective layer 3 of a layered product 2 or the closure layer 4 containing 
adsorption, occlusion, or the ingredient 6 to consume for oxygen, as shown in drawing 2 . In this 
second invention, it is not necessary to carry out strict distinction with a protective layer and a 
closure layer. Moreover, only one side may be prepared. In addition, when a solid is used as a 
closure layer, as for a glue line 7, it is desirable to use it in order to perform the closure with a 
substrate more powerfully. A closure layer may be made to use also [ glue line ]. making 
adsorption, occlusion, or the ingredient to consume contain oxygen in either these protective 
layers and a closure layer (henceforth protection closure layer 2 f ) — the oxygen inside the 
component of a minute amount — adsorption and occlusion — or it is made to consume and the 
effect of the oxygen to an electrode or an organic material is prevented. The matter with which 
adsorption etc. carries out oxygen into a glue line may be made to contain. As the adsorption 
approach of oxygen, any of physical adsorption and chemisorption are sufficient. In addition, it 
can say that oxygen is taken in physically [ the occlusion of oxygen ], or chemically, and 
inclusion, an intercalation, and adsorption can be mentioned as the approach, for example. 
Consumption of ****** can mean consumption of the oxygen by the chemical reaction, and can 
mention oxygen and coordination, such as hydroxylation, peroxidation, and hydration, as the 
approach, for example. As a gestalt of a protection closure layer, if a substrate and the 
structure can be covered, there will be especially no limit. When a protection closure layer 
consists of a metaled tabular object, a metal thin film, the film made of resin, resin mold goods, 
and glassware, an oxygen adsorbent etc. may be applied, or it may microencapsulate and you 
may make it apply or vapor-deposit. Moreover, when two, a protective layer and a closure layer, 
are distinguished and prepared, you may insert between them. Moreover, when a protection 
closure layer consists of gel, a letter of half-kneading, and liquefied matter, an oxygen 
adsorbent etc. can be kneaded and it can be used dispersedly. Moreover, when producing a 
protection closure layer using thermosetting resin, a photo-setting resin, or reactant resin, an 
oxygen adsorbent etc. can be kneaded in a raw material and can be dispersedly used for it. 
Although various adhesives can be used when pasting up a protection closure layer on a 
substrate, an oxygen adsorbent etc. may be kneaded and used into adhesives. As for the 
content of an oxygen adsorbent etc., it is desirable that it is 10 or less % of the weight among a 
protection closure layer. When it exceeds 10 % of the weight, the homogeneity of a protection 
closure layer may be spoiled. 0.01 - 5% is still more desirable. 

[0067] As adsorption, occlusion, or an ingredient to consume, the following matter can be 
mentioned for oxygen, for example. 

** What consists of one or more matter chosen from the group which consists of magnesium 
oxide, a magnesium carbonate, ferrous oxide, titanium oxide, a bentonite, the acid clay, a 
montmorillonite, the diatom earth (clay mineral), an activated alumina, a silica alumina, a zeolite, 
a silica, a zirconia. and activated carbon (what was calcinated at the temperature of 1 20 
degrees C or more among inert gas is desirable.) [0068] ** The impalpable powder of the metal 
(Fe, Co, nickel, Mn, Cr, V, Zn, Cu) of the fourth period of the periodic table, A thin film, its metal 
salt, its oxide, or the metal of the fourth period of the periodic table (Fe, Co, nickel, Mn, Cr, V, 
Zn, Cu), The metal salt or its oxide Magnesium oxide, a magnesium carbonate, ferrous oxide, 
titanium oxide, a bentonite, the acid clay, a montmorillonite, the diatom earth (clay mineral), An 
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activated alumina, a silica alumina, a zeolite, a silica, a zirconia, activated carbon (what was 
calcinated at the temperature of 120 degrees C or more among inert gas is desirable.) from — 
5% or less of the concentration which was supported to what consists of one or more matter 
chosen from the becoming group and which carries out matter support is still more desirable 
preferably [ 10 or less % of the weight ]. For example, a cobalt oxide (II) CoO crystal can be 
mentioned. This matter reacts by oxygen and the following reaction formulae with the 
crystalline compound which adsorbs oxygen. 

CoO+1/402 ->1/2Co 203 [0069] ** the hydrocarbon in which a carbon number has carbon 
which is the first class of 3-30, or the second class — for example An alkyl cyclohexane, an 
alkane, an alkene, a cumene, etc. The impalpable powder of the metal of the fourth period of the 
periodic table, A thin film, its metal salt, its oxide, or the impalpable powder of the metal of the 
fourth period of the periodic table, A thin film, its metal salt, or its oxide Magnesium oxide, a 
magnesium carbonate, ferrous oxide, titanium oxide, a bentonite, the acid clay, a montmorillonite, 
the diatom earth (clay mineral), The thing which one or more matter chosen from the group 
which consists of an activated alumina, a silica alumina, a zeolite, a silica, a zirconia, and 
activated carbon was made to support with 10 or less % of the weight of concentration, or 
matter into which activated carbon was infiltrated by 1 or less % of the weight of concentration 
[0070] ** It is the matter [0071] which made one or more matter chosen from the group which 
consists of magnesium oxide, a magnesium carbonate, ferrous oxide, titanium oxide, a bentonite, 
the acid clay, a montmorillonite, the diatom earth (clay mineral), an activated alumina, a silica 
alumina, a zeolite, a silica, a zirconia, and activated carbon support platinum, palladium, a 
rhodium, RUCHINIUMU, or silver with 5 or less (still more preferably 0.001 % of the weight or 
more less than per % of the weight) % of the weight of concentration preferably. The reason for 
the ability to use such matter suitably in this invention is explained below. ** a case — the 
compound with large surface area — oxygen and an organic substance molecule — adsorbing 
— capacity — it is . ** a case — the metal itself and oxygen — oxidizing — having — things — 
oxygen — consuming . Moreover, a metal, a metal salt, and a metallic oxide have the capacity to 
adsorb oxygen. In the case of cobalt oxide (II), the reaction for which a crystal absorbs oxygen 
and turns into another crystal is used. ** a case — an alkane and an alkene — consume oxygen 
by the reaction as a metal shown a catalysis by existence and shown in the following formula by 
it. In the case of the metal supported by especially the inorganic substance, since these 
products also adsorb oxygen and do not take out oxygen out of a system, it excels. 
[0072] 
[Formula 1] 

R-CHs-R- ° 2 > R-CH-R- 



A- 



OH 



[0073] 
[Formula 2] 
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[0074] ** a case — the same capacity as ** and ** — it is . When especially activated carbon 
" is used for support, it is effective from the size of the surface area. Moreover, the reaction of 
1/202+C->CO also occurs, and a carbon monoxide is adsorbed into activated carbon as it is. 
- [0075] 3. The protective layer used for the third invention invention of the third contains a 
dehydrating agent 31 , as shown in drawing 3 . As a base material of a protective layer 3 used for 
the third invention, if it is a solid thing at a room temperature, there is especially no limit, for 
example, it can use an inorganic substance like metal membranes, such as polymers, such as 
polyolefine, a polyether, a polycarbonate, and a polyamide, the Du Pont make, the organic 
substance of the shape of amorphous [ like trade name:Teflon AF ], aluminum, and lead, or 
alpha-Si:alpha-SiC, alpha-C, and GeO. Especially Teflon AF is desirable especially. Moreover, 
as a method of producing a protective layer, although there is especially no limit, for example, it 
can mention the applying method, vacuum deposition, a spin coat method, sputtering, a CVD 
method, etc., since an organic luminescent material is weak with heat, a spin coat method is 
desirable [ a limit ]. As a dehydrating agent 31 made to contain in a protective layer, although 
the anhydrides (sulfuric anhydride magnesium, anhydrous sodium sulfate, etc.) of a salt, chloride 
oxide (a calcium chloride, lithium chloride, etc.) (calcium oxide etc.), silica gel, a zeolite, a 
molecular sieve, activated carbon, graphite, etc. can be used for example, alkali metal or 
especially alkaline earth metal (sodium, a potassium, calcium, magnesium, etc.) are desirable. 
The content of a dehydrating agent is 10 or less % of the weight among a protective layer. The 
dehydrating agent of the amount exceeding 10 % of the weight may destabilize a protective layer. 
In addition, a closure layer etc. may be further prepared in the outside of the protective layer 3 
containing a dehydrating agent 31. 

[0076] 4. The closure layer used for the fourth invention invention of the fourth consists of the 
light or the thermosetting resin layer 43 containing an inorganic composition 44, as shown in 
drawing 4 . Moreover, the laminating of other closure layers may be carried out on this closure 
layer 4 if needed. Moreover, a protective layer may be prepared in this closure layer 4 bottom. A 
metal particle, an inorganic oxide particle, etc. can be mentioned as an inorganic composition 44. 
Specifically, particles, such as an alumina, silica glass, colloidal silica, borosilicate glass, b 
eucryptite, barium glass, CHITSU-ized silicon, CHITSLHzed beryllium, and silicon carbide, can 
be mentioned. As for these inorganic compositions, it is desirable that it is 95 or less % of the 
weight of a 50-% of the weight or more presentation ratio to all closure layers, and it is still more 
desirable that it is 85 or less % of the weight of a 60-% of the weight or more presentation ratio. 
As for especially a limit, as a photo-setting resin, what there is not and consists of a 
polyfunctional monomer, a photopolymerization initiator (photosensitizer), a reduction agent, 
polymerization inhibitor, etc. at least as a presentation before hardening is desirable. As a 
wavelength region of light, although there is especially no limit, it is desirable preferably to 
contain the component which reacts in a light field (380-650nm). By controlling the closure 
lax/or A hw thft »hn\/ft-mftntinnfiH nrftsentation. the uniform film can be formed, contraction and 
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the coefficient of thermal expansion at the time of hardening (polymerization) of a closure layer 
can be controlled, and degradation accompanying the stress given to a component can be 
controlled. As mentioned above, the laminating of other closure layers may be carried out on 
the closure layer 4 which consists of a photo-setting resin layer 43 containing such an inorganic 
composition 44. As other closure layers, an oxygen barrier layer, a hydrophobic layer, an oxygen 
adsorption layer, a moisture absorption layer, etc. can be mentioned, for example. Moreover, 
before hardening, since the above-mentioned light or thermosetting resin is a fluidity, it can 
change and harden the configuration of a back side according to the situation of installing an 
organic EL device. For this reason, also when carrying out the laminating of other 
above-mentioned closure layers, the film which has the ingredient which can be solidified by 
having a fluidity in early stages and performing suitable processing, and flexibility is desirable. As 
such a photo-setting resin or thermosetting resin, isobutylene-isoprene-rubber system resin, 
styrene-butadiene-rubber system resin, chloroprene system resin, acrylic resin, an epoxy resin, 
fluororesin, silicone system resin, etc. can be illustrated, for example. Furthermore, as for the 
above-mentioned ingredient, it is desirable that it is what is excellent in electric insulation and 
does not have generating of a by-product in the case of hardening, and epoxy system resin and 
its silicone system resin are desirable especially from this. 

[0077] 5. The layered product used for the fifth invention invention of the fifth consists of what 
formed further at least the organic layer 22 whose oxygen transmission coefficients are 
1x10-12 cc-cm/cm2, s, and (cmHg) the following, as shown in drawing 5 . It is desirable to carry 
out the laminating of the further waterproof closure layer to this organic layer 22 top or the 
bottom. Moreover, a protective layer may be prepared in this organic layer 22 bottom. You may 
be the configuration shown in drawing 6 and drawing 7 other than the example shown in drawing 
5 .Asa measuring method of an oxygen transmission coefficient, the approach indicated by 
volume [ of polymer chemistry / 16th ] No. 168 (1959), the approach indicated by 
J.Polym.Sci.part2A-2 vol.8 p.467 (1970) can be mentioned, for example. As a concrete 
ingredient, thin films, such as poly vinylidene chloride (trade name: saran), polyvinyl chloride, 
polyvinyl alcohol, a cellulose, cellophane, and acetic-acid fiber, can be mentioned. As the 
forming-membranes method, there is especially no limit and it can use vacuum deposition, a 
polymerization method, a spatter, the cast method, a spin coat method, etc. In addition, you may 
be the approach of carrying out thermocompression bonding of the film which consists of the 
above-mentioned ingredient as the other approaches. Furthermore, when using a wet method 
(for example, the cast method, a spin coat method), it is desirable to carry out the formation 
epigenesis film of the closure layer of waterproof chemical resistance beforehand. As 
mentioned above, although explained for every invention, invention from the first to the fifth 
may be combined suitably. 
[0078] 

[Example] Hereafter, an example explains this invention still more concretely. 
[Example 1] 

Using the glass plate (white sheet glass by Hoya Corp.) of the size of 25x75x1. 1mm of 
production of the structure of an organic EL device as a substrate, on this substrate, the ITO 
film was formed by the thickness of 100nm, and it considered as the transparent electrode (the 
substrate with which the ITO film was formed is hereafter called transparence support 
substrate). After pure water's washing for 5 minutes after cleaning this transparence support 
substrate ultrasonically for 30 minutes by isopropyl alcohol, and carrying out a rinse by 
isoproDvl alcohol after that, it is desiccation N2. Gas was spraved and it was made to drv. Finallv 
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photochemical cleaner or cleaning equipment (SAMUKO international company make) washed 
for 10 minutes. The transparence support substrate after washing is fixed to the substrate 
electrode holder of a commercial vacuum evaporation system (Japanese vacuum-technology 
company make). On the resistance heating boat made from molybdenum, N, N'-diphenyl-N, 
N ? -screw-(3-methylphenyl)-[1 and 1'-biphenyl]-4, 4'-diamine It put in (it having been hereafter 
called TPD), and 200mg (henceforth Alq.) of tris (eight quinolinol) aluminum was put into the 
different resistance heating boat made from molybdenum, and the inside of vacuum Champa 
was decompressed up to 1x10 to 4 Pa. [ 200mg ] 

[0079] Subsequently, heated said resistance heating boat into which TPD was put to 215-220 
degrees C, TPD was made to deposit on the ITO film of a transparence support substrate in the 
evaporation rate of 0.1-0.3nm/second, and the hole injection layer of 60nm of thickness was 
-formed. The substrate temperature at this time was a room temperature. Subsequently, heated 
the resistance heating boat made from molybdenum into which Alq. was put to 275 degrees C, 
fixing to a substrate electrode holder the transparence support substrate with which the hole 
injection layer was formed, Alq. was made to deposit on a hole injection layer in the evaporation 
rate of 0.1-0.2nm/second, and the luminous layer of 60nm of thickness was formed. The 
substrate temperature at this time was also a room temperature. Next, heat the resistance 
heating boat made from molybdenum into which (Magnesium Mg) 1g was put beforehand, and 
the resistance heating boat made from molybdenum into which (Silver Ag) 500mg was put 
beforehand, respectively, made Mg vapor-deposit with the evaporation rate of 1.6nm/second, 
coincidence was made to vapor-deposit Ag with the evaporation rate of 0.1nm/second, and the 
electrode (counterelectrode) of 160nm of thickness which consists of a mixed metal of Mg and 
Ag was prepared on the luminous layer. The organic EL device was obtained by having prepared 
the ITO film (electrode), the hole injection layer, the luminous layer, and the counterelectrode 
on the glass substrate. In addition, in this structure, the laminating structure is formed with the 
ITO film prepared on the glass substrate, the hole injection layer, the luminous layer, and the 
correspondence electrode. Here, lead wire was taken out from the Mg:Ag side which is not on 
ITO and ITO by In sticking by pressure. In this condition, once again, it returned to the vacuum 
tub and decompressed up to 1x10 to 4 Pa. 

[0080] Oxygen was introduced in formation vacuum Champa of a protective layer, and the 
pressure in vacuum Champa was set to 8x10 to 3 Pa. Subsequently, heated the resistance 
heating boat made from molybdenum containing Mg (thing at the time of counterelectrode 
production) at 485 degrees C, while making Mg vapor-deposit with the evaporation rate of 
0.5nm/second, it was made to react with the oxygen in vacuum Champa, and the MgO film 
(protective layer) of 0.3 micrometers (300nm) of thickness was prepared in the outside surface 
of the laminating structure. 

[0081] It decompressed up to 1x10 to 4 Pa again after that [ of an oxygen adsorption layer and 
an oxygen barrier layer / formation ], and Mg was vapor-deposited as a 0.5-micrometer oxygen 
adsorption layer with the evaporation rate of 1 nm/second. 0.5-micrometer laminating 
membrane formation of the above MgO was again carried out as an oxygen barrier layer by the 
same approach after that. The component was made to emit light behind a laminating to the 
above and a closure layer. 

electrical potential difference (V) Current density (mA/cm2) 

Brightness (cd/m2) Luminous efficiency (Im/w) 6 10.3 290 

Only five pieces were found but the number of the points emitting [-less ] light was [ in / in 
1 47 in ^HHitinn a luminescence side (0.3cm2) / the 10 times 
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as many expansion image as this ] luminescence with quite good homogeneity. From the result 
of the example 1 of a comparison mentioned later, the laminating of a protective layer and a 
closure layer showed that the luminescence engine performance and luminescence 
homogeneity were not spoiled. 

[0082] On MgO (oxygen barrier layer) of the [example 2] example 1, the laminating of Mg and 
the MgO was further carried out by the same thickness by the same approach as second 
repetition unit. The component engine performance after closure termination was almost the 
same as that of an example 1 as follows. 

electrical potential difference (V) Current density 

(mA/cm2) Brightness (cd/m2) Luminous efficiency (Im/w) The number of the points emitting 

[ *Hess ] light 6 10.0 270 1.45 Seven piece 

* It is observation [0083] with a 10 times as many 

expansion image as this like an example 1 below. 100-micrometer laminating of the Fe 
impalpable powder distribution film to Pori Karr Bode resin (Pc) was carried out in the following 
procedures instead of Mg of the oxygen uptake layer of the [example 3] example 1. The mean 
particle diameter of Fe is 5 micrometers, distributed concentration is Pc:Fe=50:30 % of the 
weight conditions, and it is CH2 CI2. Membranes were formed by the dip painting cloth method 
from the solution. Next, as an oxygen barrier layer, among the vacuum of 1x10 to 2 Pa, high 
density polyethylene (Idemitsu petrochemical company make, trade name:440M) was taught to 
the alumina crucible, and carried out 10-micrometer laminating with the vacuum deposition 
method (crucible temperature: 370 degrees C). The component engine performance after 
closure termination was as follows, and was the same as that of examples 1 and 2. 

electrical potential difference (V) Current density 

(mA/cm2) Brightness (cd/m2) Luminous efficiency (Im/w) The number of the points emitting 

[-less ] light 6 10.5 287 1.43 Eight piece 

[0084] The organic EL device was produced like the 

example 1 except having not prepared the [example 1 of comparison] protective layer, and a 
closure layer (an oxygen uptake layer and oxygen barrier layer). The component engine 
performance was as follows. 

electrical potential difference (V) Current density 

(mA/cm2) Brightness (cd/m2) Luminous efficiency (Im/w) The number of the points emitting 

[-less ] light 6 10.6 304 1.50 Three piece 

[0085] The component was produced like the 

example 1 except having carried out the laminating only of the [example 2 of comparison] 
protective layer. The luminescence engine performance was the same as that of the example 1 
of a comparison almost. 

electrical potential difference (V) Current density 

(mA/cm2) Brightness (cd/m2) Luminous efficiency (Im/w) The number of the points emitting 

[-less ] light 6 10.5 300 1.50 Four piece 

[0086] A homogeneous change of a luminescence 

side was observed by constant current continuation drive at the room temperature (23 degrees 
C) after check component production termination of dark spot depressor effect, and among 
atmospheric air. The number of the points emitting [ 1000 hours after / component production 
/-less ] light was as follows. Measurement was performed with the expansion visual field of 
being 10 times many as this, like the example and the example of a comparison. In addition, the 
fierure in a Darenthesis shows the number which increased from the earlv value. 



JP07-169567A 23 

example 1 Example 2 Example 3 Example 1 of a 

comparison example of comparison 2 10 (5) 1 1 (4) 9 

(1) 105 (92) 70 (66) 

It turned out that generating of the point emitting [Hess ] light is effectively controlled by 

, consequently the closure layer which is alike and 

consists of an oxygen uptake layer and an oxygen barrier layer more. 

[0087] It is initial 100 cd/m3 at the inside of the check atmospheric air of brightness fall 

depressor effect, and a room temperature (23 degrees C). From brightness, change of 

brightness was measured by constant current continuation drive. 
half line (time amount) of brightness **** time amount 

(time amount) of a component The example 1 4,600 15,000 

.An example 2 9,300 20,000 An example 3 7,500 17,000 The example 1 of a comparison 212 953 

Example 2 of a comparison 508 The closure layer which consists of a 12,000 

oxygen uptake layer and an oxygen barrier layer showed that the fall of 

brightness was suppressed effectively. 

[0088] [Example 4] 

What formed the ITO electrode by the thickness of 100nm in the shape of [ of the production 
25mmx75mmx1.1mm size of the structure of an organic EL device ] a glass substrate was used 
as the transparence support substrate. After cleaning this ultrasonically for 30 minutes by 
isopropyl alcohol, pure water washed for 30 minutes and prolonged sound wave washing was 
again carried out for 30 minutes by isopropyl alcohol at the last. And this transparence support 
substrate is fixed to the substrate electrode holder of a commercial vacuum evaporation 
system (Japanese vacuum-technology company make). N, N'-diphenyl-N, 

N -screw-(3-methylphenyl)-[1 and 1 f -biphenyl]-4, and 200mg (TPD) of 4-diamines are put into 
the resistance heating boat made from molybdenum. Moreover, 200mg (Alq.) of tris (eight 
quinolinol) aluminum was put into the different resistance heating boat made from molybdenum, 
and the inside of a vacuum chamber was decompressed up to 1x10 to 4 Pa. Heated even 
215-220 degrees C even of said boats containing TPD after that, TPD was made to deposit on 
a substrate in the evaporation rate of 0.1-0.3nm/second, and the hole injection layer of 60nm of 
thickness was formed. The substrate temperature at this time was a room temperature. On the 
hole injection layer, 60nm laminating vacuum evaporationo was carried out from another boat, 
having used Alq. as the luminous layer, without taking this out from a vacuum layer. As for 
vacuum evaporationo conditions, boat temperature was [ the evaporation rate of 0.1-0.2nm and 
substrate temperature ] a room temperature at 275 degrees C. Next, magnesium 1g was put 
into the resistance heating boat made from molybdenum, and indium 500mg was put into 
another resistance heating boat made from molybdenum. The vacuum layer was decompressed 
up to 2x10 to 4 Pa after that, the indium was evaporated in the evaporation rate of 
0.03-0.08nm/second, and magnesium was vapor-deposited from another boat made from 
molybdenum with the evaporation rate of 1.7-2.8nm/second with the resistance heating method 
to coincidence. The boat temperature of magnesium and an indium was 500 degrees C and 
about 800 degrees C, respectively. The above condition, 1 50nm laminating vacuum evaporationo 
was carried out, and the mixed metal electrode of magnesium and an indium was used as the 
counterelectrode on the luminous layer. The structure of the organic EL device of the 
component configuration of ITO/TPD/Alq/Mg:In was made. The initial engine performance of 
this organic EL device is electrical-potential-difference 7V, current density 3.6 mA/cm2, and 
brightness 105 cd/m3. Power conversion effectiveness 1.3 It was 1m/W. 
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[0089] To the formation Sumitomo 3M make of a protection closure layer, and trade 
name:FURORINATO FC-48,100ml the amorphism copolymer powder (the Du Pont make — ) of 
tetrafluoroethylene, and perfluoro -2, the 2-dimethyl -1 and 3-JIOKI SOL Trade name: The 
solution in which Teflon AFNo.1600 50g was dissolved was put into the glow box which 
circulated nitrogen gas, and after making into fine particles with a mortar 1g (Wako Pure Chem 
make) of activated carbon which supported 5 % of the weight of platinum, in addition, stirring 
distribution was carried out. Next, this solution was applied to the above-mentioned structure, 
the cast film was produced, and it considered as the protection closure layer (10 microns of 
thickness). 

[0090] After adding 1g of 0.1 % of the weight support activated carbon of palladium and 
infiltrating it into the solution which melted [example 5] isooctane 0.01 g to ether 5ml, After 
drying 100 degrees C for 30 minutes with the firing furnace which circulated nitrogen gas and 
making it fine particles with a mortar, the inside of the glow box which circulated nitrogen gas — 
the Du Pont make — Teflon AFNo.1600 and the Sumitomo 3M make in which 50g was dissolved 
— in addition to FURORINATO FC-43 and 140ml of solutions, stirring distribution was carried 
out. Next, it applied to the structure which used this solution in the example 4, the cast film was 
produced, and it considered as the protection closure layer (0.2mm of thickness). 
[0091] [example 6] Sumitomo 3M make and trade name:FURORINATO FC~43,100ml — the Du 
Pont make — Teflon AFNo.1600 and the solution in which 50g was dissolved were made to 
distribute 0.5g of powder of 1 cobalt oxide (II) by the same approach as an example 4, it applied 
to the structure which used this solution in the example 4, the cast film was produced, and it 
considered as the protection closure layer (0.5mm of thickness). 

[0092] After having dissolved [example 7] oxalic acid vanadium 0.1 g in 10ml of distilled water, 
adding and stirring 10g (the Wako Pure Chem make, a trade name: WAKOGERU Q-50) of 
activated aluminas and making it harden by drying with an evaporating dish, it put into the 
electric furnace and heated at 600 degrees C in 2 hours. In addition to the paraffin (m. p.=42-44 
degree C) heated at 50 degrees C, the obtained yellow powder was kneaded all over the glow 
box which circulated nitrogen gas. This solution was applied to the structure used in the 
example 4, was cooled radiationally, the thick film was produced, and it considered as the 
protection closure layer (about 1 mm of thickness). 

[0093] the [example 3 of comparison] Sumitomo 3M make — the solution made to dissolve 50g 
(the Du Pont make, trade name:Teflon AFNo.1600) of amorphism copolymer powder of 
tetra-follow ethylene, and perfluoro -2, the 2-dimethyl -1 and 3-JIOKI SOL in FURORINATO 
FC-43,100ml was put into the glow box which circulated nitrogen gas, it applied to the structure 
which used this solution in the example 4, the cast film was produced, and it considered as the 
protection closure layer (10 microns of thickness). 

[0094] All over the glow box which circulated the [example 4 of comparison] nitrogen gas, the 
paraffin (m. p.=42-44 degree C) heated at 50 degrees C was applied to the structure used in the 
example 4, was cooled radiationally, the thick film was produced, and it considered as the 
protection closure layer (about 1 mm of thickness). All over the glow box in which the organic EL 
device of examples 4-7 and the examples 3-4 of a comparison circulated nitrogen gas, it is 
initial brightness 100 cd/m2. The constant current continuation drive and the unsteady drive in 
every month were performed. 

Ream ** ** ** The unsteady drive in every month 

(Shelf life) A reduction-by-half life A destructive life 

FvamnlA 4 4 500 hours 20.000 hours or more 
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* Change[ 12 months after ]-less example 5 5,000 hours 20,000 hours or more Change[ 12 
months after ]-less example 6 4,000 hours 20,000 hours or more Change[ 12 months 
after ]-less example 7 8,000 hours 10,000 hours or more Example 3 of a change[ 12 months 
after ]Hess comparison 1 50 hours 2,000 hours or more One month after The example 4 of a 
dark spot generating comparison 1 50 hours 1 ,000 hours or more One month after Dark spot 
generating Effectiveness was seen by extension of a reduction-by-half life, a destructive life, 

and a shelf life , thus by making a deoxidant etc. 

contain in it rather than it only attached a protection closure layer. 
[0095] [Example 8] 

The glass substrate with a transparent electrode (the Matsuzaki vacuum company make) which 
formed the 1000A ITO (indium oxide-tin oxide) film in the production substrate glass of the 
structure of an organic EL device was cleaned ultrasonically in the acetone, and, subsequently 
boiling processing was carried out in ethanol. Furthermore, plasma treatment of an air 
presentation was carried out. This glass substrate with a transparent electrode that carried out 
surface treatment is set in vacuum devices, and they are N, N -diphenyl-N, and N' at the degree 
of vacuum of 5x10-6torr. - (3-methylphenyl) -1, the 1-biphenyl -4, and 200A (it is called 
Following TPD) of 4 f -diamines are vapor-deposited. 100A (inclination structured division) of 
parts in which the component of TPD and the aluminum complex (it is called the following Alq3) 
of 8-oxyquinoline has succeedingly the concentration gradient which changes continuously is 
formed, and it is Alq3 succeedingly. 200A was vapor-deposited. Furthermore, 200nm vapor 
codeposition of magnesium (Mg) and the silver (Ag) was carried out by the atomic ratio of 10:1, 
and the structure of an organic EL device was produced. 

[0096] the inside of formation of a protective layer, next Sumitomo 3M FURORINATO FC-72 — 
the Du Pont make — Teflon AFNo.1600 and magnesium dust were distributed by ratio which is 
set to 100:1 by the weight ratio, and this was calmly applied on the structure obtained using the 
syringe, it waited to get dry, the actuation same several times was repeated, and the protective 
layer was formed. All the above actuation was performed in nitrogen-gas-atmosphere mind. 
Thus, since the created organic EL device is a perfect solid-state component, it is easy to deal 
with it, and it does not have worries about a liquid spill. Moreover, it learned having left this 
component in a room temperature and air by experience, and after half a year, when direct 
current voltage was applied, light was emitted to homogeneity and a defect was not produced 
for a component. 

[0097] Except not adding magnesium dust to the protective layer of the component of the 
[example 5 of comparison] example 8, the component was produced by the completely same 
actuation, and when the component left in air was made to emit light, many defects in which the 
magnitude which is visible on the surface of a component in one month also with the naked eye 
was black arose. 

[0098] The component was similarly produced except having replaced with molecular-sieve 4A 
(made in Kazumitsu Hiroshima) the magnesium as a dehydrating agent used in the [example 9] 
example 8. Consequently, a defect did not arise for a component for four months. 
[0099] The component was similarly produced except having replaced with sulfuric anhydride 
magnesium (made in Kazumitsu Hiroshima) the magnesium as a dehydrating agent used in the 
[example 10] example 8. Consequently, a defect did not arise for a component for three months. 

A dehydrating agent Engine-performance * 

Mg With no defect for six months Example 8 

Molecular-sieve 4A With no defect for four months Example 9 Anhydrous [ MgSO / 4 ] With no 
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defect for three months Example 10 Nothing It is defective generation in one month. The 
condition of the luminescence side which is example of comparison 

5 when the engine performance impresses 

direct-current-voltage 10V was observed. 
[0100] [Example 11] 

What produced ITO by the thickness of 10nm with vacuum deposition on the production 
25mmx75mmx1.1mm [ of the structure of an organic EL device ] glass substrate was used as 
the transparence support substrate. This transparence support substrate was performed in 
isopropyl alcohol, ultrasonic cleaning was performed for 5 minutes in pure water after washing 
for 5 minutes, and UV ozone washing was further performed for 5 minutes. SAMUKO, Inc. 
international lab equipment was used for this UV ozone washing. This transparence support 
substrate is fixed to the substrate holder of commercial vacuum evaporationo equipment 
(Japanese vacuum-technology company make). N, N -bis(3-methylphenyl)-N, N'-diphenyl [1 
and 1 '-biphenyl]-4, and 200mg (TPD) of 4-diamines are put into the resistance heating boat 
made from molybdenum. Moreover, 200mg (DPVBi) of 4 and 4 -bis(2 and 2 -diphenyl vinyl) 
biphenyls was put into the different boat made from molybdenum, and the vacuum tub was 
decompressed up to 1x10 to 4 Pa. Then, the above-mentioned boat containing TPD was heated 
to 215-220 degrees C, TPD was vapor-deposited on the transparence support substrate with 
the evaporation rate of 0.1-0.3nm/second, and the hole injection layer of 60nm of thickness 
was formed. The substrate temperature at this time was a room temperature. 40nm laminating 
vacuum evaporationo was carried out from another boat on the hole injection layer, having used 
DPVBi as the luminous layer, without taking this out from a vacuum tub. The boat temperature 
of vacuum evaporationo conditions was 240 degrees C, the evaporation rate was 
0.1-0.3nm/second, and substrate temperature was a room temperature. This was taken out 
from the vacuum tub, the mask made from stainless steel was installed on the above-mentioned 
luminous layer, and it fixed to the substrate holder again. Next, 200mg (Alq3) of tris (eight 
quinolinol) aluminum was put into the boat made from molybdenum, and the vacuum tub was 
equipped. Furthermore, 1g of magnesium ribbons was put into the resistance heating boat made 
from molybdenum, and into the different basket made from a tungsten, 500mg of silver wires 
was put in and they were vapor-deposited. Then, it is Alq3 after decompressing a vacuum tub 
up to 1x10 to 4 Pa. The boat into which it went is heated to 230 degrees C, and it is Alq3. 20nm 
was vapor-deposited with the evaporation rate of 0.01-0.03nm/second. Furthermore, silver was 
vapor-deposited with the evaporation rate of 0.01 nm/second, and it was begun to 
vapor-deposit magnesium from another molybdenum boat with the evaporation rate of 
1.4nm/second with a resistance heating method to coincidence. The laminating vacuum 
evaporationo of the mixed metal electrode of magnesium and silver was carried out by the 
thickness of 150nm on the luminous layer by the above-mentioned conditions, and it considered 
as the counterelectrode. It aged by impressing the structure of this component by a unit of in 5 
seconds at 0.5V spacing in desiccation nitrogen from 0V to 10V and 0V to -10V. 
[00101] Silica glass (catalyst formation shrine make) with a mean particle diameter of 1 
micrometer was mixed by 70% of the weight of the ratio as formation of a closure layer, next a 
closure layer to light hardening mold adhesives (trade name ARON [ by the Toagosei 
chemical-industry company ] tight VL). Were dropped so that the organic multilayer section and 
the electrode of the structure of the above-mentioned production of this closure layer might be 
covered, and it was made to harden by sunlight, and the closure layer with a thickness of 1mm 
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[0102] The structure of a component was produced at the same configuration as the [example 
6 of comparison] example 1 1, and the process. The closure layer was formed on the same 
conditions as an example 1 1 on the structure, using the Toagosei chemical-industry company 
make and trade name ARON tight VL as a closure layer. When it produced at a time 50 
components which the example 1 1 and the example 6 of a comparison closed, respectively, in 
the example 1 1 , the number of the components which do not have short one by the closure and 
stopped having the luminescence engine performance at all by mechanical destruction was 40 in 
five pieces and the example 6 of a comparison. Moreover, it installed at a time ten components 
which the example 1 1 and the example 6 of a comparison closed in durability test equipment 

" (SH[ by the TABAE S peck company ]- 220), respectively, and the heat cycle durability test 
which repeats the heat cycle to which 25 degrees C -> 60 degrees C change [ temperature ] 60 

-degrees C -> 25 degrees C for 30 minutes for 30 minutes 10 times was performed. 
Consequently, there was a component which stopped having the luminescence engine 
performance at all in two pieces and seven examples 6 of a comparison by the example 11. The 
improvement of endurance in as opposed to [ compared with the example 6 of a comparison ] 
improvement in the yield at the time of production and a heat cycle in an example 1 1 was clearly 
found from the two above-mentioned test results. 
[0103] [Example 12] 

The glass substrate with a transparent electrode (JIOMA tick company make) which formed the 
1000A ITO (indium oxide-tin oxide) film in the production substrate glass of the structure of an 
organic EL device was cleaned ultrasonically in the acetone, and, subsequently UV washing 
station (UV[ by the SAMUKO, Inc. international lab company ]- 300) washed. This glass 
substrate with a transparent electrode that carried out surface treatment is set in vacuum 
devices, N, N '-(3-methylphenyl)-1, the 1 -biphenyl -4, and 600A (TPD) of 4 -diamines are 
vapor-deposited with the degree of vacuum of 5x10-5torr, and it is the 8-hydroxy quinolinol 
aluminum complex Alq3 succeedingly. 500A was vapor-deposited. Furthermore, 2000A vapor 
codeposition of magnesium (Mg) and the silver (Ag) was carried out by the atomic ratio of 10:1, 
and the structure of an organic EL device was produced. 

[0104] **** of a layered product — the Asahi Chemical Co., Ltd. make and trade name:Saran 
Wrap (the oxygen transmission coefficient of Saran Wrap is 5.3x10-13 cc-cm/cm2 and s~ 
(cmHg)) were put for the structure of this component on the structure of this component in the 
vacuum (10 to 4 or less torrs), and the heat press (180 degrees C, 10 seconds) of the part of 
the edge of the structure of a component was carried out. It is the component produced as 
mentioned above under the following evaluation conditions Initial brightness 100 cd/m2 The 
constant current drive was carried out. 

[0105] It is initial brightness 100 cd/m2, without forming a layered product for the structure 
used in the [example 7 of comparison] example 12 on it. The continuation drive was carried out 
under the evaluation conditions following by constant current drive, the luminescence area after 
a both 500-hour continuation drive and in a component — the case of an example 1 2 — 
3.95cm2 receiving — the case of the example 7 of a comparison — 2cm2 it was . Evaluation 
conditions were driven in 25-degree-C dry air (1 :4 mixture of gas of oxygen of 99.99% or more of 
purity, and nitrogen) (inside of a glasscase). Consequently, as shown in an example 12, the 
effectiveness which controls generating of the field non-emitted light by closing was seen. 
[0106] 

[Effect of the Invention] As explained above, according to the first of this invention - the third 
and fifth invention, degradation of the luminescence DroDertv bv oxveen or moisture is 
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prevented, it can continue at a long period of time, a stable luminescence property can be 
maintained, and a long lasting organic EL device can be offered. Moreover, according to 
invention of the fourth of this invention, mechanical degradation of the component by the 
temperature cycle can be prevented, it can continue at a long period of time, a stable 
luminescence property can be maintained, and a long lasting organic EL device can be offered. 
Furthermore, by combining the first - the fifth invention suitably, degradation of the component 
by oxygen, moisture, a temperature cycle, etc. can be prevented, and the long lasting organic EL 
device which was further excellent in quality can be offered. 
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"* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the example of invention of the first of this 
invention typically. 

[Drawing 2] It is the sectional view showing the example of invention of the second of this 
invention typically. 

[Drawing 3] It is the sectional view showing the example of invention of the third of this 
invention typically. 

[Drawing 4] It is the sectional view showing the example of invention of the fourth of this 
invention typically. 

[Drawing 5] It is the sectional view showing the example of invention of the fifth of this 
invention typically. 

[Drawing 6] It is the sectional view showing typically other examples of invention of the fifth of 
this invention. 

[Drawing 7] It is the sectional view showing typically other examples of invention of the fifth of 
this invention. 
[Description of Notations] 

1 — Structure 

10 — Organic EL device 

1 1 — Substrate 

1 2 — Anode plate 

1 3 — Cathode 

14 — Organic luminescent material 

2 — Layered product 

2' — Protection closure layer 

21 — An oxidation transmission coefficient is the organic layer of 1x10-12 cc-cm/cm2 and s- 
(cmHg). 

3 — Protective layer 

31 — Dehydrating agent 

4 — Encapsulant 

41 — Oxygen uptake layer 

42 — Oxygen barrier layer 

43 — Light or thermosetting resin layer 

44 — Inorganic composition 

5 — Frame (glass or product made of resin) 

6 — Glue line 
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7 — Closure substrate 

8 — Solid-state case 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 5] 

I x JO-»2 cc- cm/cm*. S • (cm Hg) 
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[Drawing 6] 
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^A, #y [ffilfi (II) -b* (8-bKPtV-5- 

t/yy^) y *>] ^<D8 - 1 FP+^/y>s 
yy«A*br>h«jy* w £ c t 

[0 03 5 ] itgi2x ^ y ;i^>*fe*>^{b£^£ o 
-as, mpumwrnmo 3 i 9 8 8 mmmm*&m 

ftfrmQ 3 7 3 5 8 2#W«B»fcM^SftTt>5*>©5: 
ffll>5CiOT*8. *©«S«iUttt, 1, 4-tf 
X (2-^^^^yiU) 1. 4-bfX(3 

-^^x^y;u) -<>-fe'>, i, 4-bx(4-^5F- 
;i>x^y;u) ^>-tz>, t?x^y;i^>if>, 1.4- 

(2-x^^y^) ^>-fe'> 4 1, 4-bX 
(3 -x^;i/X^y;iO l. 4-t'x (2- 
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y^;bx^y;b) -2-^?;^>*t2>, 1. 4-bx 
(2 -^;i^=F-y;u) - 2 -x^-^>-tf>»*W 

[0 03 6] «fH¥2-2 52 79 3#&««:H 

^snr^S^x^y;ub-^^>^*4>^7^cDW^ 

(4-^^;i/X^y;^) 2, 5-b 

X (4-x^X^y^) b^>>>, 2, 5-bX [2 

- ( 1-^:75^) ) b-;U] b'^>, 2, 5-tfX 
10 (4-^ b'^v J >, 2, 5-bX[2 

- (4-b:7*~;U) tr^Jl/] t7^X 2. 5 -b'X 
[2- (1-b-U^jU) b^;l>] b7^>?*W5C 
<h#T£& 0 -ecDffecDfeOiUT, Wit«»*H«*lF»0 
3 8 77 1 5-^Wffl»CCH^SftTl,>S#y 7* -'MR 

[0037] se>tc, ±aufc3t*»ea, 

Mfc**w-f Vik&m. fcJ:^x^y;^>-fe*>^b 
^Uftinfc, m«i2-7i?a^y/> (3. Appi. 

Phys., ^2 7^, L7 1 3 ( 1 9 8 8?) ) 4 1, 4 
20 -^7x^k 1 , 3 -:/£^X>, 1, 1, 4, 4- 
f F77x^;l/- 1 , 3:/£^x> (J£LhApp1. Phys. 
Lett.,* 5 6*. L7 9 9 (1 9 9 0?) ) , ^7*^ 
>f * («Pi¥2 - 3 0 5 8 8 6#&«) , ^ y 

U>SI«» (»M¥2 - 1 8 9 8 9 0f&«) , **if 

i>rv-)imm» (mm^-z -215791 * 

m& (»H¥2 -2 2 03 93#&«), tT^^y>» 
»{* («pH¥2 -2 2 0 3 9 4^) , ->^P^>^ 
30 5^x>if««: (#S¥2-28 9 67 5#&«) , b"P 
OfcT 0-Jl/B|3»f* (#W2-2 9 6 8 9 . 
X?VJlT$>mmt£ (Appl. Phys. Lett., ^5 6^, 
L7 9 9 ( 1 9 90?) ) , »-?y>JRfl:£4M (^H^ 
2- 1 9 1 69 4^fg) , H^^*BWO90/l 
3 1 4 8-^Appl. Phys. Lett. , vol 58,1S,P1982(1991) 

[0 0 3 8 ] #!fc9J-Ctt, 4*CC«*»Ot#»i It , 7? 
«RS>^ ^ y -f >*a^W ( BWHWHII 0 3 8 8 7 6 
40 8 ^B^ffl*^^^ 3-2 3 1 9 70 ^fg^gg^CD 
CD) Sffll^CiWiU^. IftWiltH 1, 4 
- 7 ^^.U>^y ^ y 4, 4 x^l/>y^ 

? yf-f>, 2, 5 -+^u>>^^^ y-r ^ 2, 6 
-t7^i/>^y^yf^> t 1 , 4 -b^^^u>^ 
y 1, 4-p--ri/^^-u>> J ^^yf :r 
9, 1 0-T>h7-i2>^-f;i/^;Mf yf ^ 

>, 4, 4' -b'X (2, 2-^-t-^f;I/7xr.;b 
b*x;l/) t'7x^K 4, 4' -bX (2, 2-v 1 ^^ 

50 CfSCt*5-C#*. 
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[00393 c©<t ^icLxBf&ztiZftyemomzic 

t&V&Zifi. iIS5nm~~5 /i m©«l W jS 
fc«iE?Li£AJi* i e»iE?L^aA-r4C<b*s-C#. 

Att iiAsnfc^ (m^£iE?L) %mi?<D^r^ 

i&StfSiftaiSt^ ^T-<tiE?L©?M£^©*§£ffi«U 
[0040] ©UEJLiiAJi 

*<fc 9:fc£^#f4©IE?li£Atm<t L/rtSffl$nr^-2. 

fc©-f>w«E L*-7-<DiE?LaAJi{c^ffl$nrt>^<a*n 

£„ IE?l&A»f ©Wfcftt. IE?l©ffiA. ^©PSItfcfe© 

i^n^^wr^fc^-c^D. w^fc-swiftsts^© 20 

[004 1 ] LT«. h'J7 V"-;Uftag 

# <*B#f*3. 112. 19 7-99§Mft9#JR) . * 
+■9-^7 -y-JUS|^{* (*B#fF 3 . 1 8 9. 447^ 
. -f 5 (#^BS3 7 - 1 

6 0 9 6 -Sf-<23B3?#M) . at* »J T V -*T . 

(*a^Fi*3. 615. mm3, 82 

0. 9 8 9-^BJ3«a«. 131*3. 5 4 2. 5 4 4#9§*ffl 
S, ^BS4 5-5 5 5#&f8. B5 1 - 1 09 8 3§ 
238. #P§BS5 l-932 24#£«, 155 5- 1 7 1 30 

0 5-St&«. 155 6-4 1 4 8-5f£^g, 1555-108 

6 6 m&n, 155 5 - 1 5 6 9 5 3-*t&$B. 1515 6 - 

3 6 6 5 6 . f?-/ y >§f a*ftte J: U f 

7-;a>Kt«: (mmpma , 1 8 o, 72 9-99111 

S. I5SB4. 2 7 8. 7 4 6^i«f > 4$nBB5 5-8 
8 0 64#£3S. 155 5-88 065#&«> 154 9 - 

1 055 37^, 155 5-5 1 0 8 6-^<&$R. [55 
6-80 0 5 1 15 5 6 - 8 8 1 4 1 #&«L 15 
57-45545^ffi. 155 4-1 1 2637^ 

l55 5-7454 6-if£r#M?#M) . 7:c=.b>i? 40 

7 5>i§ig<* («8M=lfr3. 6 1 5. 4 0 4^W 

#&BB5 1-10 10 5#<&$8. 154 6 - 3 7 1 2 
-Sf&fB, 1547-2533 6^$g, #§fJBB5 4-53 

4 3 5-5f&$g. 1554-1 1 0 5 3 6^$R, 155 4- 
1 1 9 9 2 5-5fi23R^#M) . T 'J -JUT 5 
(*B^I*^3. 5 6 7. 4 5 0#?giHH«. 15^3. 1 

8 0. 7 0 3^flf. 15^3, 2 4 0. 5 9 7#fljffl 
m. I5I&3, 6 5 8. 5 2 0^BJ«B# > I5J&4. 2 3 
2. 1 0 3-^HJfflS. 15^4. 1 7 5. 9 6 lfW 

m. 15^4 . 0 12. 37 G^Wfflm. #£tf34 9-3 50 
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57 0 2#&#. 153 9-27 5 7 7^fg. 1t^B85 

5- 1 4425 O^f&fS. 155 6 - 1 1 9 1 32#& 
«R. 1556-2243 7 -^£38, BSMHt* 1.11 
0. 5 1 8-99!tt*9#Jffi) . T 5>»«ft*^3>BN» 
{* (KSttftSI 3 . 5 2 6. 5 0 1 #99tB««#J(8) . 
**"^*y-*WI» <*H«*lF*3 . 2 5 7. 2 0 3 -St 

B^ffl»^{cpg^©fc©) . xz-ofoT^hnzymmt* 

<»HBB5e-4 6 2 34-*&**#JH) . 

>§s«{* (^raE5 4-i 1083 m&mmmm) . 

t F 5 <*B*$f*l& 3 . 7 1 7. 4 6 2-^BJ 
MS. WHBB5 4-5 9 1 4 3-^<&#R, 155 5-5 2 0 

6 3#a«. l55 5-52 0 6 4#^«. 155 5-4 6 

7 6 0^f&$g. 155 5-8 54 9 5-^^S. 155 7-1 

1 3 5 (m$M. 1557-14874 9#fi3l. #g§¥ 

2- 31 1591 4££4R9»A!D . Z?)V<>mm# 
(49NH8 1 -2 1 036 3^fg. 156 1 - 2 2 8 4 

5 H§fc«. 156 1 - 1 4 64 2-*&*. 156 1-7 2 

2 5 5#&$g. 156 2-4 7 6 4 6-^^. 156 2-3 

6 6 74^M. 156 2- 1 0 6 5 156 2- 
30 2 5 5^18, l560-9 3 44 5#&$8. 156 0 
-9 44 6 2^, 156 0- 1 74 749#&$8. 15 

60-1750 5 2 nzmmmm) . ->-7if>§ns# 

(*B9tf*S£4. 9 5 0. 9 5 0#Wif) . #yj/9 
>*(#H¥2-204096%«) > 7i'J>M 
S£<* (WHPP2 - 2 8 2 2 6 3-5»&*B) . 1 - 

2 113 9 Q^MKMnkStlX^mmftm^f-**) 

[0042] JE?U£AJI«>Htt& LtB±B©fc©*tl! 

3- 29569 6 5-^<2jffil?{Cgg^©fe©) . 

3K7 5 >ft«Ws J: ^ y *T 5 Xtgtt (*B# 
8^4. 12 7. 4 1 2-^BJJfflS. ^BIBS5 3-2 7 0 

3 3^$B, 1554-58 44 5^^ 1554-14 
9 6 34^. 15 5 4-64 2 9 9#&$8. 155 5- 

7 945 0-^^fg. 1555- 1 442 50-^^2r$B. 155 

6- 11913 2^M. 156 1 -295558% 
«. 156 1 -9 8 3 5 3-*t£38. 1563-295695 

[0043] ±t2!j<;u7 -< y ><t&m<Dvmm± lx 

«, ^;U7-^>. 1, 10. 15. 20-f h?7x^ 
;U-2 1H. 2 3H-4<*7 •< >» (II) . 1. 10. 
15. 2 0-fh77i^l/-2 1H. 2 3H-*A7 
-<>ffiiS(ll). 5. 10. 15. 20-fh7+X 
('<>$7Wn7xiW - 2 1H. 2 3H-W7 

75tVzsT~>?n •J K. 7^n^7-> . 
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Jl< 7 * a T =- Z/m*mi Z> C t % S „ 

[0044] mszmmm^MiT =. 

N' . N' -7~ h-57*-Jb-4, 4' -i/75^7i 
~.>k N. N' -^7ii*-N, N' -KX- (3- 
^^7x^)-[l, 1' -t7i^]-4, 
4' -y?;>, 2, 2- t*^ (4-i^-p - h 'J^T 
5^71-;!-) yo/O, 1. 1 -fcTX (4 -i^-p - 10 
MjUTS ^71^) ^^D-^+-9">. N, N, 
N' . N' -fh5-p- h»;;U-4. 4' -^7 5^ 
7ct-.il/. 1. 1 -t'X (4-y-p - r 'J JUT 5^ 7 
i-jU) -4-7i-^?n^D-X fcTX (4-^ 

t*x (4 -i/- p - h u;uts y^^-JU) 

N. N' -i/7i-Jl/-N, N' (4-^h 
+^7^;*) -4. 4' -y7i/t7i-;K N, 
N, N' , N' -f F77*^-4, 4' -^7 5 S 

7x^;ix-f;i/, 4, 4' -fx (y7x^ji7 5 20 

V) W-F^siA, N. N, N-h'J (p-h'J 
;U) 7S>, 4 - (i^-p - r UJWT 5 s) -4' - 
[4 (^-p- rU^TS^) X3Mi/^>. 

4-N. N-y7s^;l/7 5y- (2-v7 i^Jl't'^- 
;U) 3 - ^ h+->-4' -N, N-^7i- 

%^tfSC£#t?#.5. $/c. &7fcJI©tm<fcbT^U 
/cf?rai©5?#^^^ * "J f -f >&it&Vii> . ie?l&aii 
©tt*4 £ L T ffifflf £ C <!: t £ . 
[0045] IE?LaAJli L,T©Ji£3 «&CCfHR3ftft 30 

ji^r«5 nm~5 um~C&2>. COiE?LttAS 
tt. ±a 0 tcWn<D 1 2 WZLbfr h ft JH8 

[0046] O^aAJl 

-€■©#** <»: l/T&itfcfe^©^^©**^^©^© 

[0047]flft«il/m -h0^7WU^> 40 
ffigft. #MBS5 7- 14925 9-^<2r$g> PI5 8 - 5 
5 4 5 0^&$fi. [5163-10406 1 ^2t*&mcffim 
£ftT<,>S7> + £>^*ft. Polymer Prep 

rints, Japan Vol .37,No.3(1988)p.681^fc:lBt&;*frri> 
•5^:7*-;I/*y>gfagft. f^t7>y*^ Fwsm 

ft, Ty$\s^'<<)i<>m<D®.mm?-h ; 7ti)i'#>mm 

F. Japanese Journal of Applied 
Physics,27,L 2690-988). 6 0 - 6 9 6 5 

$g. PI6 1 - 1 43 7 6 4-!§£$R, HJ6 1 - 1 4 8 1 5 
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m». ftrnvBQ 1-225151 #&$r. me 1 - 2 3 

3 7 5 0^2^iCH^3ttTl>£T>r^*^S^£ 
>f|3lft*jJ:<>*T> ha>il*i*. Appl. Phys. Lett., 

55,i5,i489^mr^©^3 8ia£ffl%0!¥Hffi££iit&£ 
6 K: J: -3 r 3 ftfc* +-J-s^r >m^ft. 
«fSIBS5 9- 1 94 3 9 3-%£;mcffl9jk2tl-C^2>—& 

(om^^Mt^mmifimihkx^ ft*. ^hbs5 9 
- 1 9 4 3 9 3 n^n^mizm^mmt^m^m^t 

m<D$mtOXffl^bX^2>1)K ##S9J#©t£i*«:<fcft 
«. ^aAJi©W*4<i:U-cfefflt^c:i*s-c^Sc«t 
#BJ36#><i:ftofc. 

[ 0 0 4 8 ] 8 -+ j v s-)imm&o>&mm 
ft. mftWK«h>;x (8 -^y^-^) r;i>5-^ 

A. hUX(5. 7-^i'nn-8- ! r>"J/-*) 7 

7;i;- , 7A l r yx (2-^^-8- + ^'; 
r^s^Af^. cne©^in§ft©^c^ 

Jg*sin. Mg, Cu, Ca. Sn. ttcitP b &Cg& 
^o/c^Mttft^fe^aA)l©W*4<!: OtfflWC 

^-©ftefc. ^d*^? #.u> 7 

>®*-cjg»sn-ri,^fc©feSiSLc>. sfc. ^fcg 

©^iOT^Lfc^^y^fc'^^^SI^ftfe^ ^ 

[0049] m^aAHi L>r©J?3«^fCtiJRB5tx% 
1^5, If«5nm~5ymt*5. C©*-?-aAS 

[0050] ^c«:, ^HjKfflt^n^auft (^kh 
t-©^I5[b#, m^T-mo^w©^©^^©^*?* 

[0 05 1 ] 1 . KI-©2SBJ 

ft 2 <!: i/-r«jtft i (omummm s utmjjji 4 

SrietxSft-tV&o C©lfli4«. ^«©lRJ14 1*i 

6^S*ir^-5>. WT. «a»3S^±)14«:oc» 
e.cc^ftwtciftBj-rSo 

[0 052] 1 ) filflW 

^©an^^a^fti^^Tflj]©^^ i tc»«*# 

ft 1 ©aiS^g/hKSicteS ^.^ i l> OtSjS.fr C 
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eO, Al 2 0 3 . NiO, CaO, BaO. Fe, O 
3 . Y.O, . S i0 2 . BKb?» >^©8Mb«J-?>. A 
IN. BN, Si, N, . L i 3 Nmomik%9. S i 
C. T i Cf®^bl. SrS. EuS, CuS, Zn 
S^©6gfb^ SfcttMgF, . Mg (OH), . Ba 

so 4 m> &m<o9mmmmit&&»*m-fz>ztifi 

mm&mtc J: o tt^w v ;l> F &^#-ej#lg nffifcfc G e 

O, MgO, Al, O, , N i O^CO^JimT^^tC 20 

[0 05 3] ^m^»tti»^b^^e»^€>«S)l{i. 
ffl^ Ztim b£#»CCtS D/c P V D£CC J: «5 £ C t & 

tSE LIW>6<DE LTBcftTSj&^KStifcGISJI 

^fien^jr^fcw^fcjc^fiK^ft^sw-r-s. pv 
SfciWA-, ^a^saffl-r&c taw* -ene>« 

fST4-9tfeait4CimS. 30 
a. 

b. X»<»$rj£ 

[0 05 4] «S0B*S9;WJ:^ t"T4 40 

iC^nmta^K —f&KMm!l<Offi&.*:2 o o-cwtk 
<£-r>t£;W$b< . S^KlilOO-CtlTtcSoct 

^b^J©<fc^tC^«:^C^^?r<sWBL/ct#«. C<D 

vxeamm so 
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j&sare&o. ^i^«stc;i4^#s-c#)i^b^ (Mg 
o) frhtj:zmmm&&f$,-?2>m'ii*ffltc±2>£> mm 

-PKDM&miX 1X10- Pa«T. 1t(C 6 x l 0- 3 P 

©£#£7 x l 0- J PafeLb ^KB1X10-P 
a«±KU t©f£. £»lHH'C*&&iRMs*l 0 0 
0-C«TtcM!iUT^#-rS„ I#iIKttl 0ni/# 
JiTF. ftK. 3 n m/#OTiWft 

j rj- > tr- at-^jism e & v % y > ^ i/a»oBMb-r 
s ) m<&zM<<t tzt> mmmmit 1 b*i««t. u 

<tt3 0^HT, ^^(cjifS:(y< ttl 0#feTF#J:O., 
$/c. ^-<^><DJ0SSffi« 1 2 0 0VOT> #«C6 
0 0V«TW^K. tr-AlSB5 0 0mA6(T. 
#tC 6 0 m A«T*^»$ 

[0055] ±^©J: L/T^Sn-S^aJl©!!* 
«. If Igilf ^iOiiPiaio-c^i 5. «SH 

^. s^©^#ae ( i o nm/m x-mm-rztmvsi 
mtf&v z>&*- vifi-xz i^fcat). c (Dm-^oMMwm 

©±Kfii«^Jl 2//mt*5. — 75\ «S@C0J5^<DT 
K«^©«^!l^<DWM«: J: «3 ^4 0. -«tc^ 1 0 n 

^tt^b*-C#-S/cW«l±-r-2)Ci*!!»$l/<. -e©/c 

frhm&®mm$x&—&<Dmg.mmTxft>? ct& 

[005 6] $/c. ^BJ(c*i(,»r««aJl(DffeCDW4 

tor. msvm#i4is^*j(fji{cffl^-5c<i:*i-c# 

T. PVDSiC^Ci*i*-5) «CJ:0fiS^«fe^*> 
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^ ? SHSig^fC & ©-C* tl « «fc C . j8S£©'h 

b-r«« *ti*n«T©*>©**vsc tire 
c o o 5 7 ] ®pvvmc&rii3mQt&sn*mm8M 

#yx?-u>, sjoj^ptru^, 

1988,30,22#M) . tfV^VT (-mm<D*:S-? 

*—i-)l>, 1988,30, 22#M) . #Bf)B86 3- 1 8 964 

6 3-22 20 6#&«RK:PI^3nri^7 
^b^. ^BS6 3-2 38 1 1 5-^&fRiCHj7j*3*l 
r(,^-7 ■vS^iSfl-^fb^EJ. h77Wnx? 

* SBtfi^f* («W¥3 - 1 2 9 8 5 2-^Sffi 
MR) ». 

[0058 ] ©CVDiS [^7XvlM (77XvC 
VD) ] (C<fc«)fiSlgnItgttSm*6»14lS^lt^®J 

#yifi/>, si<';f i h77;i'*Di? : i/>, 

[0059] ®A-7;Wa7Ji'3-;k ^—vA/^rxi 
©m^JtttiStfH^b^j 

^P§BS6 3- 1 89 6 4-^23R&CB§^3ftTl,>S:7 
JfiiK*^Hb£«L #§8eS6 3-2 22 06 ^S^RKPS^ 
?ntl^7 SRJfti*$^HI:£*i. #KJBS 6 3-23 8 
1 1 5#&$gfc|g^;*ft-ci,>S7 sr^HS^Hb^J. 

tpi?u>, i»pphy7;i/tPi?u>iyi'PP 
y7WPXfl/>iCD4m 3HK»Ji**rTS£ 

y v&&m&# - 1 2 9 8 5 zm&imm 
mv> ? ? mjkM'frT-i t&®. 40 
[0060] mama, m^m^Hi^ncitcx. 
^npvDS <±ia®©s?^{b^)) . cvDffi 

-hffi (±iB<3>©ig:5H4b^) CCiOKttSCiiWr 

*s. c©*§^r©#gJt©/i3«. ffli>4*m^)tosr 

&tC&<fcSj&*. 10nm-100/imtib5Ci«* 
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f?9C 

». ^#miX^e«6i*a 1 x 1 o-' P afcTFfcF* L- < » 

6 x 1 0 - 3 p a mmmvmm&mimti 7 0 0 -c 

«T»* b < « 6 0 0 °C«T. S£fi!S£tti*a2 0 0 -C 

ut&£ b < « 1 0 0 -c^t-c^ 0 . mmm&z 5 0 n 

m/mxm$ K«3n m/WXV t L Xjm?Z> C 
[0 06 1 ] -CVDft 

x^U>, ^PfU^fCCi^ftOtyv-^^XvK 
[0062] -+tXFS 

It. C©»«%«aM*K«WLA:a. 8~16B#P^®|£ 
i K J: •)««)■ £&B$ra»8B$IHHZU: 
r*ftfcW5JB#W"C4>«fct»#, 1 6B$lffl£ifi*.Tia!5l3-e 

r^ia»©?ag«:7v#^«-c^t i ©-c^ar*-s„ te 
tt&mtsaiKi 2i^iaigs*s®a-c&s. »«*©««• 
<D«&a m mt f zummom 3 (ae criaijiiR 3 n 

[0 06 3] • hj£ 

±12+ + * h moms t mm*, v -cmcmw.*, 1 0 0 

~2 00 0 0 r pm£?£L<«:2 00~8000rpm 

triads -arc* *«jtft;±«cas«rFb, z<ovmw 

?r-e©3!$3e»«:5-6 0»$TtL<«l 0-3 0#i 
iE31±fcf^. + + X h)£©Jt££|5]«tCLT$£«l3-tf£ 
c<fc{cj:0«S)l*f#^». c©i^r©?g®©?STS«. 
«i§^*^^«W±L J:^ f?Z>mWkE L^©A# 3 
{CjcOg^c-S^. il^OX^W K#^*©*#3 (2 5 
x 7 5 x 1 . 1 mm) <DM&#£ /ctiWtSE Lfg^r 
0. 6~6ml . W^b<«0. 5-3mlt*5. S 

T-S.«a^©i53tcjc£;Drafijl^3nS*s i ^©ffiH 

a+txh a©«^ct 0 $^ < . Mii©»^n©^-14 

*©^»»6. l-40g/100ml}f$KB4-2 
0 g/1 0 0ml -C*^,, 

[0064]*^ +-fxhaswf>3-ha®^ 

30-1 00'C*fSL<«50~80'CT, 1~24B$ 
IB»*KB8~1 8«HB. S6{cia»-rSC43WfiF* 

[0065] 2 ) 

: mnmmm 3 ©±K«ig«: 1 ©M?@ 1 3 WJJCifi 
^©»IXJ14 1 ii^-!'J7-14 2i4, 

c©«{cwrs-s)i©ffl?r-si«±«Ji-rs„ 
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®M^©HXJI : mm®.$m4 1 &Cffll><=>*xSWf44l,T 
(i) 4*l'it#7'l'i'' + >\"lO/hZ^mmk€; 
mtf^:fX®3ft£©IE?Lfiijii*m. 7 5>Hb 
^B) t k K9'/>fl:6tt«. (11) KXlR*1&b&<ft. 10 
(Hi) 7j«Hk6*. WiU;*? »*<Ufcft*3R©* 

stt**wp, (iv) &jmft»^. mt*es^»ume 

g©Fe, Co, Ni, Cu, KVT^U&H. »± 

tt<W»©*3 A 1 , In. 

Me. Yb. Zi. Na. KftW4Ci*«r*5. 
M*©!WR»©JB»4 l/C». ±»8m©*tt©Hft 

oimm. x»< *». £/c»«#^©# 

1MR (??9~*tt». PC. PSf) *Ptf&C4# 

®BX'-< y r-m 20 

KSft^y T— JB4 L/tTli. ffiSS <t 0 TfflC > fc^JSKf b 

=ta, #yx*u>. ii«y-hyjw*«re. Ji*y*{be 

(D-7» . t-/o>-6f©*'J7S FXW 
*3W**f©.»< » I/T&JB 
fc. S i3R»tW8tWf«Ci3&J-r»*. BBR/tyr 
-■©»ilil/TB. ±ie^H©^»)S. X'<?*K. 

asa*?iMiiw**tf *c 4#t?*s. 

Ottte. C©ftfeKi£>SK:jEoD-rC<Dft±J14<D^ffliHC3 30 

e>tc^x-^«fl|{cj:-7r 7 u-A5 «mtr fcJa>. 

[0 066 ] 2 . mr.<D&W 

»—©»|8©*«E L3R¥-tt. 02CC7jVr<fc5K:. fltJB 
» 2 ©fiigJi 3 te <fc fcttSittf 4 <D'PU < 4 — 

zctzmmt-rz. c©»-©i6w«:*»i,>ri4. &s 

«»*Hwr*>J:^. «#JI7tt. Wibiior 
HJ^»*ffll»fc«^, «J:»)5fc&CC»g4©it±*fTSfc 

(«T. «S«±Jf 2' 4t»5) ©4i«cB»R«(»*. © 

»*fctt«jws«s*2r*s-esc ess© 
*»©«»©«**«». ®ug5$fc«rsg$-«±-r. mm 



*IM¥7 - 1 69 5 6 7 
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*©«»i». ^SJ£(Ccfc-5B8R©Tgfi©C4«r^ 

t<DfjmtLxu, mz.\tnmt, man. imtn 

.lil/TB, ««^#g#£8E£-C#Sfe©-C&£&6 
t2tttcMRtt&l>. «II#t.ifc»rt*. £K©«t*3$5. £JS 

«t^«±a©--^ ; &EsijL/-ci9:w/c«^ *©m«cj*a 

ttWII. *fc»SJ6tt©«IMf*fflir>r«HS±Ji*ffi 

«*©3»JW*«MiTsc&**-csa#. s«spj© 
IfOMtB. «St*lhJl*l omm%arx$>?>c 

&#&*i/i>. i oii%?:ia^.5i. umm±m<DH) 

[0067] KR«A«. GRjg, Sfc»iR9t*-&tt&4 

aiwt^nj")^. si!vn->^A. ■MbR. wtit 

tr4vtf± <&±MM) , r£14T;U5^. ->y*r^5 
© 

[0 06 8] ©Jl»3»«0SJl»3©#il (Fe. Co. 
Ni. Mn. Cr. V. Zn. Cu) ©S&f&5fc. SSJg. 

•e©^js^. *> k «-e©iwb«i. ztcizmmmmmvs 

mnv&m (Fe. Co. Ni, Mn. C r . V. Z 

n. cu), -e©#iRtt«>L<»-e©nfb«i«nfbv^ 
*^a. ^vn-^A. mbR. »fb**>. ^ 

<tt±it«) . JSttT^S^*. 5^y*TJU5^. 
A h. ->y*. !?*3i7. r§14K (^R£tt*'^*l 2 

o*c«±©sat?«ifiEi/fcfe©30«»$i/«r^ ) 
»*>6atfn*-«±©«i«*»6«c* fe©K:SMu/ci0j 

6CC«FSLt». BKba^h (II) CoOg 

ife B ^14©< b^gJ "CM* 4 «T©Slc3^-CSlc>T S . 
CoO+1/40, - l/2Co, O, 
[0069] ©&%tt*3 ~3 0 <D-m* fclJ^S©^ 

mztt-^mitfrm. it±*.n. T)v^)^>t> a^+-y- 
>. t;w*7>. t;u^>. 
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m&mvwmx. mm. *<D&mtei>L<te*<m<t 
m. £tcimmmkmv3®M<D&m<DimM. mm. -e 

st^^^a. wnt&. mitrzy. ^b-t-Ji-, 
a±<D<&m<<ci omm%y.T<Dmm.-cm!f2i±tct><D. 

[0 07 0 ] ®fi^, A^i^A, Di^A, 10 
A£fc«|g>&, L<«5SS%«T (3 6fC»SU 
< « 1 «fi%«T0 .001 *S%W±) ©iSKr&fb 

>, -Oh^-fK ®Ette±, -t^ya^-f K 

[oo7n c©«t *> t^m^mmic^rt^micm* 

1/2 0 2 
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R-CH=CH-R 



WttBBRfcBarrste*****. awba^h <n) © 

fflbfck©r&-5>. ©©*»-&. T>l'iJ> J PT)l>>ry<D& 

si6Kj:»)Bi**m»"rs. ®ic%mmcmmtitc& 
moms. tnz<D£imbmm*yk%L-zmm*?fkft 

[0072] 

[ftn 

R-CH 2 -R * 



0 2 



R-CH-R 
O-OH 



[0 07 3] 
[<b2] 



^> R-CH-CH-R 

V 



H2 0 



R-CH-CH-R 



i, 



1 



[0 074] ©©*§£. ©. OtBI«©IB**J*i. ft 
1/20, +C-CO 

©KfcfeiBt). -IMfcKJRtt-e©**, *§tte**^?R« 30 
[0 07 5] 3 . »=©«W 

»=©»EKm»6ft*««WttB3 KwTJ: 5 KM* 
S>J3 m=©3BJUtcffl(,»6ft.5GM3© 
IMil/ta. SfirB#©&©r*fttf#K:*iJRBttfc 

« : •f-7P>AF©J;5«CT^U7y^©*«!^, T 
->US*>£83l©£i«Jg. Ifctta-Si :a-SiC, a 
-C, G e 0©i 5 ttjkttm^il,^ C i#r* 4. * 40 
■Cif7n>AF*»IHc*fJHr>. *?fc. «S8B©f¥t? 
SibrtJ. fc£x.W3£flJ&. ft* 

ft. *e>3-|»ffi. X.rC»$ry>y. CVDif^f 

>3-Fawsn,>„ «aJB4»«c^W3-H-€.l!»*S93 
W7y -Y Ff^Il^Ci^TtSii, T-H^y^Jg 50 



>H OH 

5<"J> A, V^->^Af) *S#(CJt$U^„ ia*#J©^ 
Wfitt, £S«J1*. 1 011%OTt45. 1011% 
£ jfi*/cB©lI&*#J5;t«gJl *^3se<fc 3 * 6 C i ifi$> 
S„ Jift*SiJ3 1 ^WTS«SJ13©?Hl|iJtc, 3 

[0076] 4 . mra©^Bj 

flira©#P;§Kfflt>6ft&MlbJiW:> H4(C^TJ: i 5(c > 
«MSfflfiS«J4 4*«W»*« fc«»&«Wb«=ltttiJS4 3 
frhtaz. t.tc. i^Sfcj£Drc©«itJi4©±«:ftfe© 
HlhJi*liJIL'Ct>«fcl». Sfc, C©#t±H4©TffliJft: 

fiai»*Rwrfej:t». *HMBj«tt4 4 1 uri*. &jr 
*vit>r-<m. ^-^fb^yy^A, mvrimm 

^fibMKML/ 5 01i%K±9 5S*%Ji(T©MfiKib 
r$>-5Ci3!>W*U< , 6 011%«±8 511%KT 
©ffifiStb-C^-SCiJi^^tcWtL^o 36Wfctt«Jti 

i, rat. WKMRtttt < . ®{bBu©ffl^iL/r^< i 

(3 80~650nm) rSJS;-r SjflEfl-*£Wr 



3 



(13) 
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J^^-W&ff^u m±m<omit (S£) iSKfctt 
nmnm a 3 a> -sitit® a ±tcfl&<E>**±jt£iijf u 

±fa#gfc^^b1*fe«i|ji«. S^bM^K) 
Wflffi©^*^-c^t-rs c <t#nJt&r&£. coy 

^,^l4^Bj^^-r-5»^ -* Li*. c©<fc 5 

? *t^t»u§. f j 3 - >^mi)i^ <t'*fK5-r sci^ 

!<CMM9<D^<Dt£^b<D^&hZt1)W$. l/< . C© 20 

coo77] 5 . m^.<mm 

f^RMaUM** 3 1 x 1 O- 12 c c • c m/c m 2 • s • 
(cmHg) &.T~C$>2> : &®m2 2£4>&< ti>-ms9> 

•T : ft^(D(53!PK:06RD f 07«:^-r^t , *o-CfeJ; 30 

?ii 6^i 6 8-st a 95 9) tcssts;**vcc>s:fr 

J. Polym. Sci. part2A-2 vol.8 p.467 ( 1 9 7 

o) Kiaigsnrc^T^^WSci^-ctrs. * 

«:-9-7>). *y^?q7-fF, <i< 'J f~;UT.>l/ 
-te;l/p-;*. i2D7 7 >, SKIS^©lf0?: 

**Xhft. *f 

[0078] 

tHifi^ 1 ] 50 



#&a¥7 - 1 6 9 5 6 7 
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25 X7 5X 1. lmm©t-f^O*7^S (HOYA 

tom?: i o o nm<Dm$-c!&m,o-cmmmmt etc 
o^p^e^iSgfer*bfc^. «7k-c5^fagfe?#L. -e<D& 
(-»fA:3-r>£-^>3:J-;i4tt?) ti oftfflik&l, 

fc. jft#f£<D®3B^#S1££mj£<DXS£«i§g (B* 

S5xJn^-htcN. N* -^^*-;U-N. N' -t* 
X- (3-^7a:^) - [1. 1 ' "t7*- 
;l<] -4, 4' -S?T5> (fclT. TPDiC^-5) £2 

0 o m g An. *fci^* y ^>sgaanjju&**- h cc 

MX (8 -*>"J -/-iU) T->U3~^A (fcTF. A 1 
q. il,^)*20 0mgAht, + >;"?-rt=£r 

1 x 1 0-'Pa3iT«EUc. 

[0 079] 'X^-C. TP D£Aft/aMrl2ffi!/^8l#- 
F42 15~2 2 0'CK*Dil/t 1 TPD^.«3$gf 
0 . 1 - 0 . 3 n m/®-cm!W3:ftmfo<D I TOflfthGC 

Alq. ?:An/C' : e»;7'f r >«*Strajn«i'i<- h«:2 
7 5'CS-CSl^O-r. Alq. £^i#jIK0. 1~0. 

2 n m/#-CIE?l&AB±tCii?*3- , i-T. M60nm 

fc. ^4C. ~7>f*i<"VJ* (Mg) 1 sr 5r^»AnrfcC> 
y r/^W&tKmm^- hilg(Ag) 500mg 

*^*AtiT*$i,»/c* y zf^>mmmmm^- 

n-enffil^ M g £ 1 . 6 n m /^(DWM^M.'CWM 
IH^fKA g 0 . In m/#®lfSSTlf S 
#r. MgiAg<t<DZl-&^Jll3&^^-S^Wl 6 Onm 
©SS (*t[njmfii) *7^ISi 
{C I TOS (mS) . iEJLaAJS. ^*J1, 

©^^-Ctt, ^7Xlfi±{Cg»6nfc I TOI. jE 

M5nn>5„ CCT, I TO-LROn TOJiK:«% 
l^Mg : Aglit) I nE«fC«fcf5«^<b0aiL,/c o 
COR^I-Cfe^-S. *S«(CRL. lxlO-'PaD! 

[0080] ^gyi©^ 

©EMSxio-'PaKUc. Mg^Aofc 
* y 7^W&tm%k*-- V (M(SJ^®f^»B$©*>CD) 
^4 8 5'CfCjJtlfgiO-C. Mg=&0. 5nm/#<Dltii 
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^ ax. mmffi&&<Dftmmcmm o . 3«m(3oo * m>mmm&x o. 5» mwrnmrnm 1 1 xmm ufc. 

nm) (DMgOm Zmitc 0 -£©f&SSLhi5Mg 0£|5!«fc;£&T&iR^ "J T-J1£ 

[008 1 ] KXfMM • MJRX !> T -If ©TfcfiS LX 0 . 5 m mfgJlJ&M U fc. ±IB. M±S * rfSB 



fE(V) Wflt&&.(a*/att ) 


iWSCcd/m 2 ) 




6 10.3 


29 0 


1. 47 



%*J> ^Hrt (0. 3 cm 1 ) tCtt. 1 om<Oi£^m 

wfrtj; *) m&temrcib -> tc. zttmm i ©Mm 



« [0082] [Xfl.012] HiS^KDMgO CM**!/ 

g. Ms o^m—<D^mic<k*)m—mmxmmbtco w 



6 10.0 270 1.45 7M 



* ixrmmmi tmm. lomvtfckmcxmm 
coo8 3] [mmm3i9mmi<Dmmmim<DMg 

<Dft£><r>lC#V*}-#- FlSffll (Pc) -N©Fe®tf&* 
$WIU**«T©*JRT 1 0 0 u mmm Ott. F e ©^ 
&Stt5 m m, #ffcagg«:P c :Fe = 50:30ii 
%<Dg&X. CH, CI, ^*>6««^fi&{tJ:«5)i£* 



m v tc. Mcmm^ vr-mtv xn&®&# ui?u> 

<tt.*H*Mt*tt«. ffiftg :440M)4lxlO-' 
P a ©X^tf. T A- 5 i- Z oSKftji^XSfa 
(Sogflg: 3 7 0-C) K<tO 1 0 (imglLfc. £f 
jj^T&©5R-?-tttfe««T©ji 0 r. 1 RCf 2 <t 



6 10.5 287 1.43 8<1 



[0084] [jfc«w i ] &mmj&zfm±m mmv&w * 1 £i§j«st ltw*se L^fmot *^tt«»« 







tfgtCcd/m 1 ) 


^S&^Clm/w) &»£©& 


6 


10.6 


3 0 4 


1. 50 3<I 



[0 08 5] [J£ftM2] fiW®*£SMLft:C£fi( JtS>0fl 1 iHtiiPMiT?*^*:. 

^w^s09 1 i unmet ux$t*zrmuit. $&t®.m ♦ 



mil 00 


^^^JSCmA/cm 2 ) 


SSCcd/m 2 ) 




6 


10.5 


3 0 0 


1. 50 4f@ 



[0086] ^'-i'Xtf hW*U?am©?tlS * a^ttHSSR Jtt&WiHtt 1 0 [§©Sfo«cta»fC-C 

*^«!i^7ft. (2 3'C) (Ct. ffofc. &*s. *^3rt©^«»08©iii^eitJjn^/c 

»&Ig«|{t£9^ffi©iSH4©^fc£«#JLfc. *^ «*5*-r. 

fNK iooo «Fima*»&jfejs©»BaT© «t 9 k & -p * 



1 mmm2 mmmz mm\ tmmz 



1 



(15) - 1 6 9 5 6 7 

27 28 



1 0 (5) 1 1 (4) 9 (1) 1 05 (92) 70 (66) 



[0087] mm.i&rtmmm<Dm^. * 



mmmi 
nrnmz 
mmm 
ttmmi 

tfc«W2 



4.600 
9.300 
7. 500 
2 1 2 
5 08 



15. 0 0 0 
2 0, 0 0 0 
17. 0 0 0 
9 5 3 
12. 0 0 0 



[0 0 8 8] [HJS094] 

2 5 mix 7 5 mmx 1 . l mm<D*)- ■{ X<Di3 "7 ^WSx. 
ttfCI TOH*l 0 0nm©I3taiUfciC!)%I 

0 ^SW^gfe^ L fcfg. Wk-C 3 0 am%& LS^fC 
!Kf-fV^DeA»T*=i-Ar3 0£fi8fi#&afe#L 

fc. -eurc©SH^^ss<&rtJK©xs^«is (B 

*X£8$&tt$?) ©a*#.fl/y-{cBJ£U 
Sf©J£t»fctf-h«CN, N' -^7*~;U-N. N* 
-fx- O-^f^i-W - [ 1. 1 ' -f7! 
-;b] -4. 4' -i- 5 T5> (TPD) 4200mgl,> 

s tcm *> * y T/f^sssainiiM*-- h tc n> x ( 8 

-+-/U-/-JU) T^S^-^A (A 1 q. ) 4200m 
sAtiK^ + ^-rtS: 1 x l O-'Pag-C^ffiL. 
fc. ^•©f£TPDA9©B9fB'tf- h2 1 5-2 2 0'C£ 
-C»D^tTPD?r^#3lS0. 1-0. 3nm/»Tl 
«±K:ii«3-S. ®J?6 0nm©iE?L£EAJl£l£KL. 

-h<fcf)Alq. £2£#Ji£LT6 0nmigJili*fL 

tc. mm tkmz. hsa#2 7 5 •crjmiaa&fis 

0. 1—0. 2nm, g&M&iZ^.U~e$>-r>tc a AiC. 

ti. s fc#j©* y ?r >mmntiam#- yvcj^wj* 

5 0 0mg£(,>tt7c„ Zoy&MSeM*: 2 x l 0" 4 P a £ 
-eil£JEL,-C-f'>S^A£0. 03-0. 0 8 nm/#© 

-tyy^SStf-hfrevi^s^ASrl . 7-2. 8 
nm/#©^#jtS"C^#L//c„ ~?if %>is*J A, -(>^ 

■?a©^<- hjasti. ^n-ens oo-c, 8 o o -egg 
-e$>itc. J^©^#r^*~>'i»A<fc'(>>^A©ig 



££H^g£lfc7ftI©5;tK: 1 5 0 n m«JlaK«L>tf[Sj 
SffiiLfc. I TO/TPD/A 1 q/Mg : I n<DM 

20 m^-<OtJ}mnmitmK7 V. mS£«a3. 6 m A/cm 
2 . 5&Kl05cd/m 3 rS^)Hl$l. 3 lm 

[0 0 8 9] £Sgitltll©JfM 
QMX y jgS^S :7ayt-hFC-4 

8. lOOmltC, f- h77Waif 
*D-2. 2-i^^U-l. 3 -^^*V-;l/<b©« 

FN o. 1 6 0 0) 5 0 gZi&&2-etc®ffi.*g.m*J'Z 

30 ^t/cffitt^ (*n%tHigttst) i g*$m-cm&icvtc 

fl«cS»|it,T*-r* h)g*^L«Sit±<liLfc (jR 
Jll 0 5 ^n>) „ 

[009 0] [106^5] -rv**£>0. Olg^i 
-f;l/5m lfcfcjfrl/fcSgjRtc/'C^^AO. 1 

3-B-/c^#fr 10 0-C3 o^rafe^ss-a-, mMvmw 

aiP>agf7Q>AFNo. 1 60 0. 5 0g^M 
40 stfcttSx i; -lAttS? nyt-FFC-43.g 
«140ml Ccfln*. Jg##ffcUfc„ £©*&&£ 
HJS^4-cffl^fc^mc^flJbr* + x 
^SjtiiL/c (JgfSO. 2 5'J). 
[009 1 ] [HJSF«6 ] flE£x y-xAttSl 
2: 7ti | Jt-hFC-43, 1 0 Om 1 fC^cx^Ott 
8f7n>AFNo. 1 600. 5 0g^M?^fcg 

?SK:-K{t3^*^ h (n)©«a*o. 5gz$mw4t 

50 (IS/SO. 5 s y) . 



(16) 



29 



[0 09 2] [506W7] fa AO. 1? * 

10ml KjgJSSli. r§ttTJl>5 i~ mffim 
frit ^ 0 a D«: 73-y;l/Q-5 0) 10g£Jjn*Tm 
#U 3R«M'r*SfflSl4 , feav ^WFtcAft, 6 0 0°C 

^>(m. p. =4 2~4 4*C) (Cftn^-CS^Ufco C 

mzimvemmitrntvit mmmi s y> . 

[0 09 3] [tt«W3]tt*^ii-^aiil7ni;t 10 

-hFC-43. 1 0 0m I (Cf-h^7^nJ.^U>i 
^•-7;P*a-2. 2 -isJT-Jl- 1 . 3-i?**V- 



^ISff-7- 1 69 56 7 
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7P>AFNo. 1 600) 5 0 g£i§8? 3 

USfl&tjtJl&Ofc (l&Jf 1 0 . 
[0 094] [tfct5^«4] SSR^%«Ea3-«i-fc^O- 
^Xtt?5 O'CiCttWcA?? ^ > (m. p. = 

4 2~4 4-c) zmmm4-cm^tcm&.#icmiv. m 

U) . HSSW14~7*Jj:0 f J:b^3~4OWtiEL^ 

1 0 0 c d/m i -c&wmmmw}*5<izv 1 



1 i i 1 



1 trnmmmnmw} 



mmm* 


4. 


5 0 omm 


20. 


0 oobsihmjU: 


mmms 


5, 


0 0 omm 


20, 


0 0 0B*W«± 


mmme 


4, 


0 0 omm 


2 0, 


0 ooB#ra«± 


mmmi 


8. 


0 0 omm 


1 0. 


0 oob#ww± 






1 5 o&sra 


2, 


0 oommm± 


mm 4 




1 5 omm 


1 . 


0 0 0B$RB«± 



1 2 TW&mvz V 
1 2 TwmMts. v 

1 



fi^^®^Cc*&*;fts*&nft:. 30 
[0 09 5] [ £1601 8] 
#&E L*^©WJftf*©fHK 

i«*7X(cioooA©iTo (wt^>y")i.-i 

SSIg{C-fe? h U 5xlO- f torr©*M^?N, 
N' -i?7j^-N, N' - (3-^^;l/7x-Jb) 
-1. 1' -t7xr.;U-4, 4' -i>7 5> (OTT 40 
PDilr^) 420 0AItl, ?|i^#TPD<!:8-5j- 

5) iCDfiK^ilMLT^b-r-5?gS<^i5 ; &^SI^ 
(ffi£W8jgSB) 10 0A£ff*J&U 3l#Mi*Al q 3 £ 

2 0 0Alflfc. 3 vn<>^A (Mg) ill 
(Afir) *1 0 : l<DJl^-l:b-C , 2 0 0nm^.*UrW 

t&E L*?«>«jftf**ft*Lfc. 
[0096] 0ggJl©^Jj£ 

#tt. ttS^'J-iAttS7P'Jt-hFC-7 2t 

(C, f I aJi<>1±S!if-7n>AFN o. 160 0, iv^ 50 



^S^A^SrfifiJt-Cl 0 0 : 1 &c&£ J: 5 &tt"C:0 
o/c. cOJr^KU-C^L/cW^ELS^ti^Hft 

[0097] [ th^wi 5 ] mmm 8 ©*^©gmk:-? 
[0098] [mmmQ] mmms-cm^tcm^fatL 

4^P a 15P?^K*|Si;&5£Dfc#>ort: < , 

[0099] irnMm i o ] mmms -cm^tci&*ft\t 

3 ^^IHR^fc^^Ctt^ofc. 



31 



(17) 
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Mgr 




mteffl8 








i*MgSO, 




mmmi o 


ftb 







Ss£a?fiGfc. io 

[oioo] immmi n 

W&E LJg^Ofijil*©^ 

2 5 mmx 7 5 mm x 1 . 1 mmO*7^1SLtK I T 
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